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ESTIMATED OIL AND GAS RESOURCE BASE
ON FEDERAL LAND AND SUBMERGED LAND:
HOW MUCH OIL AND GAS CAN THESE
LANDS PRODUCE?

Thursday, March 22, 2001
House of Representatives

Subcommittee on Energy and Mineral Resources
Committee on Resources

Washington, DC

The Subcommittee met, pursuant to call, at 2:20 p.m., in Room
1334, Longworth House Office Building, Hon. Barbara Cubin
[Chairman of the Subcommittee] presiding.

STATEMENT OF THE HONORABLE BARBARA CUBIN, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF WYOMING
Mrs. CUBIN. The oversight hearing by the Subcommittee on

Energy and Mineral Resources will please come to order. The Sub-
committee is meeting today to hear testimony on the estimated oil
and gas resource base on Federal land. How much oil and gas can
these lands produce?

Under Committee rule 4(g), the Chairman and Ranking Minority
Member can make opening statements. If any other Members have
statements, they can be included in the hearing record under unan-
imous consent.

The Subcommittee meets today in our second oversight hearing
on issues concerning public lands, energy and mineral resources.
Last week we heard testimony on the extent to which public lands
and the outer continental shelf may be accessed to explore for and
produce oil and natural gas supplies. Today we hear from the two
Federal agencies who are charged with making objective estimates
of the U.S. oil and gas resource base both onshore and offshore.
These are the U.S. Geological Survey and the Minerals Manage-
ment Service respectively. An expert representing a professional
society of oil and gas geologists, which has examined the method-
ology of these agency assessments, will testify as well.

As Congress and the Executive Branch deliberate and develop a
national energy strategy, it is fundamental that we understand the
potential of our Nation’s own energy resources to meet forecasted
demand. And for the Resources Committee, with jurisdiction over
public lands and minerals, we must understand the potential of
BLM and Forest Service-administered lands to host oil and gas
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deposits. If prospectively valuable lands are made available for
seismic work to be followed by exploration drilling, what is the po-
tential to discover reserves and actually supply domestic demands
from these public lands?

Last week we spent a lot of time on the dais arguing with each
other about the availability of BLM lands for oil and gas leasing.
You will recall the infamous 95 percent discussion. I truly believe
that that figure is wrong, but that is beside the point. I think that
what we did last week was a fool’s errand, because no one can deny
the simple truth we face today: our constituents’ natural gas bills
are too expensive because the demand for the commodity is out-
stripping the long-term supply. That fact is not in dispute.

These available public lands, including the outer continental
shelf, are not producing sufficient gas supply to meet demand. But
what is the likelihood these public lands could meet our increasing
demands if barriers to exploration and development were mini-
mized or eliminated, resulting in cheaper energy for all our con-
stituents? That is what we hope to find out today.

[The prepared statement of Mrs. Cubin follows:]

Statement of The Honorable Barbara Cubin, Chairman,
Subcommittee on Energy and Mineral Resources

The Subcommittee meets today, in our second oversight hearing, on issues con-
cerning public lands energy and mineral resources. Last week, we heard testimony
on the extent to which public lands and the outer continental shelf may be accessed
to explore for and produce oil and natural gas supplies.

Today, we shall hear from the two Federal agencies who are charged with making
objective estimates of the U.S. oil and gas resource base both onshore and offshore.
These are the U.S. Geological Survey and the Minerals Management Service, re-
spectively. An expert representing a professional society of oil and gas geologists,
which has examined the methodology of these agencies’ assessments will testify as
well.

As Congress and the Executive Branch deliberate and develop a national energy
strategy, it is fundamental that we understand the potential of our nation’s own
energy resources to meet forecasted demand. And for the Resources Committee,
with jurisdiction over public lands and minerals, we must understand the potential
of BLM and Forest Service-administered lands to host oil and gas deposits. If pro-
spectively valuable lands are made available for seismic work to be followed by ex-
ploration drilling, what is the potential to discover reserves and actually supply do-
mestic demand from these public lands?

Last week, we spent a lot of time on the dais arguing with each other about
‘‘availability’’ of BLM lands for oil and gas leasing. You will recall the infamous 95
percent discussion. I truly believe it was a fool’s errand to do so because no one can
deny the simple truth we face today: our constituents’ natural gas bills are too ex-
pensive because the demand for the commodity is outstripping the long-term supply.
That is a fact not in dispute.

These ‘‘available’’ public lands, including the Outer Continental Shelf, are not pro-
ducing sufficient gas supply to meet demand. But what is the likelihood these public
lands could meet our increasing demand if barriers to exploration and development
were minimized or eliminated, resulting in cheaper energy for all our constituents?
That is what we hope to find out today.

Mrs. CUBIN. The Chair now recognizes Mr. Kind, the Ranking
Member, for any statement he might have.

STATEMENT OF THE HONORABLE RON KIND, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF WISCONSIN

Mr. KIND. Thank you, Madam Chair. And I want to welcome the
witnesses for your testimony here today. We are looking forward to
it.
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This afternoon we do plan on taking testimony on the estimated
oil and gas resource base on Federal lands and submerged lands.
During the Subcommittee hearing last week, it became clear that
there is a great need in our debate on national energy policy for,
as one witness put it last week during the testimony, for an intel-
lectual honesty in determining what those reserves are, the poten-
tial for oil and gas energy on Federal lands.

In this regard I do welcome your testimony here today, both
USGS and the Minerals Management Service, on your estimates of
the oil and gas potential. But having said that, I remind my col-
leagues that oil and gas and our increased reliance on fossil fuels
generally will not solve our long-term energy needs in this country.
For instance, solar power, wind turbines, geothermal sources can
and should contribute to meeting our energy needs. We need to get
serious about developing these alternative and renewable energy
sources for our long-term energy needs in this county.

Harnessing more of the Earth’s own heat could offer one solution
to our energy crunch. Geothermal energy is abundant, clean and
virtually inexhaustible. According to a recent article in the Chris-
tian Science Monitor, geothermal energy development in the U.S.
is at a virtual standstill today. However, in other less developed
parts of the world where geothermal resources are more competi-
tive with other energy alternatives, its use is on the rise. Devel-
oping our geothermal resources could lessen damage to forests and
thereby reduce air pollution and the greenhouse gas effect.

And most geothermal scientists believe that the annual heat
emitted or otherwise lost from the Earth is enormous, equivalent
to 10 times the annual energy consumption of the United States,
and more than enough power, more than enough, to power all the
nations of the world combined, if it can be harnessed and har-
nessed cost-effectively.

And so I again welcome the witnesses here today. I would,
Madam Chair, take this opportunity to introduce for the record
with unanimous consent a report that Minority Leader Dick Gep-
hardt released today offering an alternative long-term energy pro-
posal in the country. That report is titled The Bush Energy Budget:
The Edsel Plan for the 21st Century. So without objection, I would
like to include that in the record today.

Mrs. CUBIN. Without objection, so ordered.
[The prepared statement of Mr. Kind follows:]

Statement of The Honorable Ron Kind, Ranking Democrat,
Subcommittee on Energy and Mineral Resources

This afternoon we meet to take testimony on the estimated oil and gas resource
base on Federal Land and submerged lands. During the Subcommittee hearing last
week, it became clear that there is a great need in our debate on a national energy
policy for, as one witness put it, ‘‘intellectual honesty’’ in determining the potential
oil and gas energy resources of the Federal lands.

In this regard, I welcome the testimony of and opportunity to question the US
Geological Survey and Minerals Management Service on their estimates of oil and
gas potential.

That said, I remind my colleagues that oil and gas and our increased reliance on
fossil fuels will not solve our energy crisis. For instance, solar power, wind turbines,
and geothermal resources can and should contribute to meeting our energy needs.
We need to get serious about developing alternative and renewable energy sources
for our long-term needs.
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Harnessing more of the earth’s own heat could offer one solution to our energy
crunch. Geothermal energy is abundant, clean, and virtually inexhaustible. Accord-
ing to a recent article in the Christian Science Monitor, geothermal energy develop-
ment in the US is at a virtual standstill. However, in other, less developed, parts
of the world, where geothermal resources are more competitive with other energy
alternatives, its use is on the rise. Developing our geothermal resources could lessen
damage to forests and thereby reduce air pollution and the greenhouse-gas effect.
Most geothermal scientists believe that the annual heat emitted or otherwise lost
from the earth is enormous, equivalent to ten times the annual energy consumption
of the United States and more than enough to power all of the nations of the world
if it can be harnessed.

So I would hope that the Chair schedule as soon as possible an oversight hearing
on alternative energy resources that can be obtained from our Federal lands.

[The ‘‘Bush Energy Budget’’ follows:]
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Mrs. CUBIN. Now I would like to recognize the panel of wit-
nesses. Our first witness will be Dr. P. Patrick Leahy, an Associate
Director for Geology with the United States Geological Survey; sec-
ond, Ms. Carolita Kallaur, who is the Associate Director of Offshore
Minerals Management with the Minerals Management Service. It
is nice to see you again. And our third witness, Dr. Naresh
Kumar—I want to say it right, okay—from Growth Oil and Gas, on
behalf of the American Association of Petroleum Geologists.

As I explained in our first hearing, it is the intention of the
Chairman to place—no, I am not going to do that.

So now I am happy to recognize Dr. Patrick Leahy to testify for
5 minutes. The timing lights are on the table, and they will indi-
cate when your time has concluded. Your entire written statement
will be included in the record.

Dr. Leahy.

STATEMENT OF P. PATRICK LEAHY, ASSOCIATE DIRECTOR
FOR GEOLOGY, U.S. GEOLOGICAL SURVEY, DEPARTMENT OF
THE INTERIOR

Mr. LEAHY. Thank you, Madam Chairman and distinguished
members of the Subcommittee. Thank you very much for this op-
portunity to present, on behalf of the U.S. Geological Survey, testi-
mony regarding our assessment of oil and gas resources nationally,
our assessment of the 1002 area of the Arctic National Wildlife
Refuge, and our assessment strategy of Federal lands as called for
in the recently enacted Energy Act of 2000. I will summarize my
written statement in the interest of time.

Within the Federal Government, the USGS is responsible for as-
sessing undiscovered oil and gas resources of all onshore and State
offshore areas of the Nation. In February 1995, the USGS released
the National Assessment of the United States Oil and Gas Re-
sources. We are updating that assessment in selected regions
thought to have high potential for undiscovered natural gas, includ-
ing coal-bed methane and gas hydrate. This update will be com-
pleted in 2004, with interim products available in early 2002. The
updated assessment will include allocations of undiscovered oil and
gas resources to Federal lands.

Additionally the USGS is completing a National Coal Resource
Assessment during 2001. And, in fact, some of these assessments
of selected areas have already been released. The 1995 USGS as-
sessment of the Nation’s undiscovered oil and gas was conducted
in collaboration with the State geological surveys, the Minerals
Management Service, and other Federal agencies and industry ge-
ologists under auspices of the American Association of Petroleum
Geologists. Assuming existing technology, there are approximately
112 billion barrels of technically recoverable oil onshore and in
State waters.

The technically recoverable conventional natural gas equals 716
trillion cubic feet. When one includes the unconventional gas in the
estimate, the total increases to 1,074 trillion cubic feet. The total
technically recoverable oil and gas resource base onshore and in
State waters of the United States is displayed in the table on
page 2 of my written statement.
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In 1998, the USGS published a report that provided estimates of
volumes of undiscovered oil and gas on Federal lands based on the
1995 USGS Assessment. Estimates of oil in undiscovered conven-
tional fields range from 4.4 to 12.8 billion barrels, with a mean
value of 7.5 billion barrels.

Estimates of technically recoverable gas in undiscovered conven-
tional fields range from 34 to 97 trillion cubic feet, with a mean
value of 58 trillion cubic feet. As before, when unconventional gas
resources are included, the volume increases.

These estimated volumes are also listed in my written testimony
on page 3.

To my left is a poster that shows the 112 billion barrels of oil
and the 1,074 trillion cubic feet of gas. This is a pie chart dem-
onstrating the percentage that is provided from the four sources,
the proved resources shown in green, the reserve growth in known
fields shown in the darker green, the undiscovered oil on Federal
lands shown in red, and the undiscovered oil in non-Federal lands
shown in the blue.

The Alaskan National Interest Lands Conservation Act,
ANILCA, established the Arctic National Wildlife Refuge in 1980.
In section 1002 of this Act, Congress deferred a decision regarding
future management of the 1.5-million-acre coastal plain, the so-
called 1002 area, in recognition of the area’s potential for oil and
gas resources and its importance as a wildlife habitat.

USGS released a petroleum resource assessment of the 1002 area
in 1998. Based on this assessment the total quantity of technically
recoverable oil within the 1002 area is estimated to be between 4.3
and 11.8 billion barrels, with a mean value of 7.7 billion barrels.
In the Energy Act of 2000, section 604 requires the Secretary of the
Interior to conduct an inventory of energy resources and restriction
or impediments to their development on Federal lands.

It is our understanding that the role of the USGS will be to as-
sess the oil and gas resources of basins with Federal land owner-
ship using USGS assessment methodology. Then USGS geologists
will allocate the resource estimates to those specific land parcels
owned by the Federal Government. The USGS resource estimates
will be combined with reserve volumes from the Department of En-
ergy and will be incorporated into a geographic information system.

This in turn will be integrated into a GIS of restrictions and im-
pediments constructed by BLM and the Forest Service. The inven-
tory shall be provided to this Committee within two years of enact-
ment of the legislation, which was last November.

Madam Chairman, thank you for the opportunity to testify. I
would be happy to respond to any questions you and the Sub-
committee members have.

Mrs. CUBIN. Thank you, Dr. Leahy.
[The prepared statement of Dr. Leahy follows:]

Statement of Dr. P. Patrick Leahy, Associate Director for Geology, U.S
Geological Survey, Department of the Interior

Madame Chairman and members of the Subcommittee, thank you for this oppor-
tunity to present, on behalf of the U.S. Geological Survey (USGS), testimony regard-
ing our assessment of oil and gas resources nationally, in the 1002 Area of the
Arctic National Wildlife Refuge, and of Federal lands as called for in the recently
enacted Energy Act of 2000. My testimony will address these subjects in this order.
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Within the Federal Government, the USGS is responsible for assessing undis-
covered oil and gas resources of all onshore and State offshore areas of the Nation.
The Minerals Management Service (MMS) provides estimates for Federal offshore
crude oil and natural gas resources. In February 1995, the USGS released the
National Assessment of United States Oil and Gas Resources. Currently, we are up-
dating that assessment in selected regions thought to have high potential for undis-
covered natural gas, including coal-bed methane and gas hydrate. This update will
be completed in 2004, with interim products available in early 2002. The updated
assessment will include allocations of undiscovered oil and gas resources to Federal
lands. Additionally, the USGS is completing a National Coal Resource Assessment
during 2001. To date, coal resource assessments of the Colorado Plateau and of the
Northern Rocky Mountains and Great Plains have been released, and coal resource
assessments of the Appalachian and Illinois Basins, and Gulf Coast Region will be
available later in 2001. USGS coal assessments also identify volumes of coal under
federally owned lands, and of federally owned coal under privately owned lands,
where present.
1995 National Assessment of United States Oil and Gas Resources

The 1995 USGS assessment of the Nation’s undiscovered oil and gas was pub-
lished in digital format on a CD-ROM (USGS Digital Data Series–30) and in a non-
technical summary, as USGS Circular 1118. The Assessment was conducted in col-
laboration with State Geological Surveys, with MMS, and with industry geologists
under the auspices of the American Association of Petroleum Geologists. Additional
cooperation with the Bureau of Land Management, National Park Service, U.S. For-
est Service, and Bureau of Indian Affairs was essential for the USGS to generate
information regarding oil and gas resources on Federal lands. The current update
of the 1995 assessment is being conducted with many of the same partners.

Assuming existing technology, there are approximately 112 billion barrels of tech-
nically recoverable oil onshore and in State waters, according to the USGS’s most
recent assessment.

Technically recoverable resources are those that may be recoverable using current
technology without regard to cost. Economically recoverable resources are that part
of the technically recoverable resource for which economic factors are included and
which can be recovered at a given market price. This includes measured (proved)
reserves, future additions to reserves in existing fields (reserve growth), and undis-
covered resources. The technically recoverable conventional resources of natural gas
in measured reserves, future additions to reserves in existing fields, and undis-
covered accumulations equal approximately 716 trillion cubic feet of gas.

In addition to conventional gas resources, the USGS has made an assessment of
technically recoverable resources in continuous-type (largely unconventional) accu-
mulations. We estimate about 308 TCFG (trillion cubic feet of gas) of technically re-
coverable natural gas in continuous-type deposits in sandstones, shales, and chalks,
and almost 50 TCFG of technically recoverable gas in coal beds. The total tech-
nically recoverable oil and gas resource base onshore and in State waters of the
United States is displayed in the table below.

The estimates presented in this testimony reflect USGS understanding as of
January 1, 1994, and are shown on a map of the United States in Figure 1. They
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are intended to capture the range of uncertainty, to provide indicators of the rel-
ative potential of various petroleum provinces, and to provide a useful guide in con-
sidering possible effects of future oil- and gas-related activities within the United
States.

The geographic information system (GIS) coverages contained in this assessment
and related data bases provide the capability to estimate oil and gas resource poten-
tial on specific tracts of land, including those owned and/or managed by the Federal
Government. This process is called allocation, based on expert opinion, and is ac-
complished using a methodology that takes into consideration all geologic informa-
tion available about the basin.
1995 National Oil and Gas Assessment and Onshore Federal Lands (1998)

In January 1998, the USGS published an Open-File Report (OFR 95–0075-N) that
reported estimates of volumes of undiscovered oil and gas on Federal lands. Esti-
mates of oil in undiscovered conventional fields range from 4.4 to 12.8 billion barrels
(BBO), with a mean value of 7.5 BBO. Estimates of technically recoverable gas in
undiscovered conventional fields range from 34.0 to 96.8 trillion cubic feet (TCF),
with a mean value of 57.9 TCF. Almost 85 percent of the assessed natural gas in
undiscovered conventional accumulations was non-associated gas, that is, gas in gas
fields rather than gas in oil fields. Estimates of technically recoverable resources in
conventional (continuous type) accumulations for oil are from 0.2 to 0.6 BBO, with
a mean value of 0.3 BBO, and for gas, from 72.3 to 202.4 TCF, with a mean value
of 127.1 TCF. These ranges of estimates correspond to 95 percent probability (19
in 20 chance) and 5 percent probability (1 in 20 chance) respectively, of a least those
amounts occurring.

An economic evaluation was applied to these technically recoverable estimates.
Our study concluded that at $30 per barrel for oil and $3.34 per thousand cubic feet
of gas, 3.3 BBO oil and 13.6 TCF in undiscovered conventional fields can be found,
developed, and produced. In addition, at these estimated prices, 0.2 BBO oil and
11.4 TCF in continuous-type accumulations and 11.8 TCF of coalbed gas can be de-
veloped.

Applications of the USGS 1995 National Oil and Gas Resource Assessment
The results of the USGS National Oil and Gas Resource Assessment have been

used by the Energy Information Administration for its Annual Energy Outlook, by
the California Energy Commission and Canadian Energy Board to model inter-re-
gional natural gas supply and demand and the resulting economic impacts, and by
numerous petroleum companies as a basis for evaluating risk associated with explo-
ration and development of domestic oil and gas resources.

Many Federal agencies use the information in the USGS National Oil and Gas
Assessment for land-use planning, energy policy formulation, and economic fore-
casting. Customers include the Department of the Interior, Bureau of Land Manage-
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ment, National Park Service, U.S. Forest Service, Bureau of Indian Affairs, Energy
Information Administration, and the Department of Energy, among others. In addi-
tion, most State Geological Surveys and/or State Divisions of Oil and Gas use the
USGS assessment for regional and local resource evaluation and lease planning pur-
poses. Many private sector organizations also use the digital oil and gas assessment
results, including environmental protection advocacy groups, petroleum exploration
companies, and utility companies (including natural gas and electricity utilities).
USGS Resource Assessment of the 1002 Area of the Arctic National Wildlife Refuge

The Alaska National Interest Lands Conservation Act established the Arctic
National Wildlife Refuge (ANWR) as a wildlife refuge in 1980. In section 1002 of
that Act, Congress deferred a decision regarding future management of the 1.5-mil-
lion-acre coastal plain ( 1002 Area ) in recognition of the area’s potential for oil and
gas resources and its importance as wildlife habitat. A report on the resources (in-
cluding petroleum) of the 1002 Area was submitted in 1987 to Congress by the De-
partment of the Interior (DOI). Since completion of that report, numerous wells
have been drilled and oil fields discovered near ANWR on State lands, new geologic
and geophysical data have become available, seismic processing and interpretation
capabilities have improved, and the economics of North Slope oil development have
evolved.

Anticipating the need for scientific information and considering the decade-old
perspective of the petroleum resource estimates included in the 1987 Report to Con-
gress, the USGS reexamined the geology of the ANWR 1002 Area and prepared a
new petroleum resource assessment that was released in 1998.

Based on this 1998 USGS assessment, the total quantity of technically recover-
able oil within the entire assessment area is estimated to be between 5.7 and 16.0
billion barrels (95-percent and 5- percent probability range), with a mean value of
10.4 billion barrels. The entire assessment area includes Federal, State, and Native
areas. Technically recoverable oil within the ANWR 1002 Area (excluding State and
Native areas) is estimated to be between 4.3 and 11.8 billion barrels (95- and 5-per-
cent probability range), with a mean value of 7.7 billion barrels. These estimates
reflect new data and techniques and thus should not be directly compared to results
of the 1995 National Oil and Gas Resource Assessment.

According to the 1998 USGS assessment, volumes of oil are expected to occur in
a number of accumulations rather than a single large accumulation, such as the
giant Prudhoe Bay field. However, most of that oil is estimated to occur in accumu-
lations that are sufficiently large to be of potential economic interest. At the mean,
nearly 80 percent of the oil is thought to occur in the western part of the 1002 Area,
which is closest to existing infrastructure developed on State lands. We estimate
that the western portion of the 1002 Area contains between 3.4 and 10.2 billion bar-
rels of oil (BBO) (95- and 5-percent probability), with a mean of 6.4 BBO. We esti-
mate that the eastern area contains between 0 and 3.2 BBO (95- and 5-percent
probability), with a mean of 1.2 BBO.

As part of our 1998 assessment, the USGS conducted an economic analysis that
considers the cost of producing estimated technically recoverable volumes of oil from
the 1002 Area. Our study estimates the market price that would have to be paid
to find, develop, produce, and transport a specific volume of oil to the West Coast
of the United States. Figure 2 summarizes estimated volumes of economically recov-
erable oil as a function of the market price of that oil. This graph assumes constant
1996 dollars and the expectation that production will repay all operating costs, in-
cluding taxes and transport to market, all investment expenditures, and provide an
after-tax rate of return of at least 12 percent on the investment.
Comparison with Previous Assessments

Among previous assessments of ANWR 1002 Area petroleum resources, only the
1987 USGS assessment of in-place resources is directly comparable to our 1998 as-
sessment. The technically and economically recoverable petroleum resource esti-
mates cannot be compared directly because different methods were used in pre-
paring those parts of the 1987 Report to Congress. The current assessment shows
an overall increase in estimated in-place oil resource when compared to the 1987
assessment. Ranges are 11.6 to 31.5 BBO versus 4.8 to 29.4 BBO, (95- and 5-percent
probabilities) and mean values are 20.7 BBO versus 13.8 BBO (current assessment
compared to 1987 assessment). The increase is a consequence of improved resolution
of reprocessed seismic data, which allowed the identification of many more potential
petroleum accumulations in parts of the area, as well as information available re-
garding recent nearby oil discoveries.

Another significant change is in the geographic distribution of resources. In the
1987 assessment, about 75 percent of the mean estimated in-place oil was thought
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to occur in the southeastern section of the 1002 Area and only 25 percent was
thought to occur in the northwestern area. In the current assessment, nearly 85 per-
cent of the in-place oil is thought to occur in the northwestern area and only about
15 percent is within the deformed area. The reason for this change in interpretation
is largely related to improved resolution of the seismic data, especially in the north-
western area where, in various plays, it allowed the identification of many more po-
tential petroleum accumulations than were previously thought to exist. The south-
eastern area with only a single well offshore and complex geology onshore carries
great uncertainty. Further, part of that area considered oil prospective in 1987 is
now considered prospective only for gas because of new understanding of the ther-
mal history of the rocks.
Sec. 604 Energy Act of 2000

The Secretary of the Interior is charged with conducting an inventory of energy
resources and the restrictions and impediments to their development on Federal
Lands in Section 604 of the Energy Act of 2000, signed into law on November 9,
2000. The exact text is given below:
SEC. 604. SCIENTIFIC INVENTORY OF OIL AND GAS RESERVES.

(a) IN GENERAL. The Secretary of the Interior, in consultation with the Secre-
taries of Agriculture and Energy, shall conduct an inventory of all onshore Federal
lands. The inventory shall identify:

(1) the United States Geological Survey reserve estimates of the oil and gas
resources underlying these lands; and
(2) the extent and nature of any restrictions or impediments to the develop-
ment of such resources.

(b) REGULAR UPDATE. Once completed the USGS reserve estimates and the
surface availability data as provided in subsection (a)(2) shall be regularly updated
and made publicly available.

(c) INVENTORY. The inventory shall be provided to the Committee on Resources
of the House of Representatives and to the Committee on Energy and Natural Re-
sources of the Senate within two years after the date of the enactment of this sec-
tion.

(d) AUTHORIZATION OF APPROPRIATIONS. There are authorized to be appro-
priated such sums as may be necessary to implement this section.

It is our understanding that the role of the USGS will be to assess the oil and
gas resources of oil and gas-bearing basins with Federal land ownership, consistent
with the USGS assessment and allocation methodology. Then, USGS geologists will
allocate resource estimates to those specific land parcels owned by the Federal Gov-
ernment. The USGS resource estimates will be combined with reserve volumes from
the DOE/EIA, and will be incorporated into a geographic information system (GIS)
that shows the spatial distribution of those potential resources and known reserves.
The resource and reserve GIS will be integrated with a GIS of restrictions and im-
pediments constructed by BLM and USFS. The USGS has met several times with
representatives of the Bureau of Land Management (BLM), the US Forest Service,
the US Department of Energy and their Energy Information Administration and the
staff of this committee to discuss plans to produce this inventory.

The USGS intends to use some of the resource estimates from the 1995 National
Oil and Gas Assessment, for which there are not significant new data, and will up-
date resource estimates for the gas-prone areas of the country for which we have
new data and are developing improved assessment methods.

Madame Chairman, this concludes my remarks. I would be happy to respond to
any questions.

[Maps and charts accompanying Dr. Leahy’s testimony follow:]
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Mrs. CUBIN. The Chair now recognizes Carolita Kallaur to
testify.

STATEMENT OF CAROLITA KALLAUR, ASSOCIATE DIRECTOR,
OFFSHORE MINERALS MANAGEMENT, MINERALS MANAGE-
MENT SERVICE, U.S. DEPARTMENT OF THE INTERIOR

Ms. KALLAUR. Thank you, Madam Chair and distinguished mem-
bers of the Subcommittee. Thank you for allowing me to present in-
formation on our nation’s OCS oil and gas resource potential.

I will start again. Madam Chairman and distinguished members
of the Subcommittee, thank you for allowing me to present infor-
mation on the oil and gas resource potential of the outer conti-
nental shelf. With your permission, I will submit my formal testi-
mony, the MMS 2000 resource assessment, and maps which dis-
play our current estimates for the record.

I will use the time this afternoon to touch upon the major points
in my testimony. While the focus of today’s hearing is the future,
I think it is informative to first review where we are today in terms
of providing energy for our Nation. The outer continental shelf is
an important contributor to domestic energy production. It
currently accounts for 25 percent of oil production and 26 percent
of natural gas production. It is the major source of oil and gas from
Federal lands. The majority of the production comes from the cen-
tral and western Gulf of Mexico. The success of the Gulf’s deep-
water regime has allowed the OCS to maintain this level of con-
tribution over the past few years.

We are, however, beginning to be concerned about the ability of
the OCS to maintain its current level of gas production. Histori-
cally the OCS has been much more of a gas province than an oil
province, and clearly today natural gas is viewed as the fossil fuel
of choice.

What we are beginning to witness is a steady decline in shallow
water natural gas production. While deepwater activity has been
very successful to date, it is primarily an oil province with signifi-
cant amounts of associated gas, a different mix than what has been
the case historically in the Gulf.

I raise this issue because the National Petroleum Council study
on natural gas looks to the OCS to increase gas production to be-
tween 7 and 8 TCF a year by 2012 from its current level of 5 TCF.
We are not confident at this point that we can achieve that goal.
At the same time I recognize on an historical basis government es-
timates tend to be more conservative than those of the private sec-
tor.

Now, let me talk about our recent estimates of undiscovered con-
ventionally recoverable resources. I have provided each of you with
a map of the United States with our current estimates for each
OCS planning area. Of the remaining U.S. conventional resources
on a barrel-of-oil-equivalent basis, the offshore contains 63 percent.
So, the OCS clearly will continue to play an important role in our
energy future.

The 2000 resource update resulted in an increase of 29.4 billion
barrels of oil and 94.2 trillion cubic feet of gas from our 1995 as-
sessment. The increase occurs almost entirely in the Gulf of Mexico
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based on deepwater exploration results and additional areas being
assessed.

The mean numbers for these estimates for the OCS are 75 billion
barrels of oil and 362.2 trillion cubic feet of gas. We also provide
information on what percentage of the resources are under mora-
toria and which ones are available for leasing. The estimated oil
under moratoria are 16 million barrels of oil, or about 21 percent,
and 56 trillion cubic feet of gas, or about 17 percent.

In reviewing these moratoria estimates, one needs to recognize
there is a higher degree of uncertainty because of the limited level
of activity in these areas. These numbers might go up or down if
drilling were to occur.

The experience of our neighbors to the north in Canada is inter-
esting in this regard. For many years drilling occurred in the
Scotian Basin offshore Eastern Canada. Companies had found a
small oil field that they were about to abandon. A rig became avail-
able, and they decided to use it and drill deeper, resulting in a
major natural gas discovery called the ‘‘Deep Panuke.’’ The
‘‘Panuke’’ discovery will have a significant impact on Canada’s abil-
ity to produce natural gas for their own use as well as export gas
to the United States.

It is interesting to note that the same geologic trends continue
along the U.S. Atlantic shelf. But whether ours is as prospective
as the Canadians can only be confirmed through drilling.

In conclusion, while there may be uncertainty about some of our
resource estimates, clearly the bottom line is that the outer conti-
nental shelf of the United States will continue to play an important
role in providing energy for our Nation. For those areas that are
available for development, our primary focus is to ensure that any
activities conducted offshore are done without harm to the environ-
ment and to offshore personnel. We believe that through this ap-
proach there will be a greater chance that the contribution of the
OCS can increase in the years ahead.

Thank you, and I would be pleased to answer any questions.
Mrs. CUBIN. Thank you, Ms. Kallaur.
[The prepared statement of Ms. Kallaur follows:]

Statement of Carolita Kallaur, Associate Director, Offshore Minerals Man-
agement, Minerals Management Service, U.S. Department of the Interior

Madam Chairman and Members of the Subcommittee, I appreciate the oppor-
tunity to appear before you today to present testimony on the Minerals Management
Service (MMS) estimates for the United States Outer Continental Shelf (OCS) crude
oil and natural gas resource base and the underlying methodology used by the MMS
in creating these estimates.
Background

As you are aware, MMS’s mission consists of two major programs: Offshore Min-
erals Management and Minerals Revenue management. The leasing and oversight
of mineral operations on the OCS and all mineral revenue management functions
for Federal (onshore and offshore) and American Indian lands are centralized within
the bureau. In 2000, OCS oil and natural gas production accounted for roughly 25
and 26 percent, respectively, of our nation’s domestic energy production oil produc-
tion was over 500 million barrels and natural gas production was over 5 trillion
cubit feet. The amount of oil and natural gas production in 2000 was the most ever
produced on the OCS. In addition, in fiscal year 2000, MMS collected and distrib-
uted about $7.8 billion in mineral leasing revenues from Federal and American In-
dian lands.
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In its role as manager of the Nation’s OCS energy and nonenergy mineral
resources, the bureau’s long-term strategy is to assess those resources; determine,
in consultation with affected parties, if they can be developed in an environmentally
sound manner; and, if leased, to regulate activities to ensure safety and environ-
mental protection. This long-term strategy affects the way MMS manages OCS
resources and the way MMS faces the challenge of maintaining a balance between
providing energy and protecting the Nation’s unique and sensitive environments
and other natural resources.

An integral element in this long-term strategy is the ability to identify the most
promising areas of the OCS for the occurrence of crude oil and natural gas accumu-
lations and to quantify the amounts of oil and natural gas that may exist in these
areas. However, since much of the OCS has not been thoroughly explored, we must
deal with the uncertainty that these resources may or may not exist in these most
promising areas.

We must also develop indicators of the economic viability of these resources under
a variety of economic and price scenarios and costs associated with exploration, de-
velopment, and production activities for the specific areas where the resources may
occur. Within MMS, these functions are performed through the Resource Evaluation
(RE) Program component of the Offshore Minerals Management Program.
MMS Resource Evaluation (RE) Program

The RE Program is focused upon the acquisition and analysis of geologic, geo-
physical, petroleum engineering, and economic data and information related to the
mineral potential (predominately crude oil and natural gas) of OCS lands. The pri-
mary source of these data and information is the oil and natural gas industry, which
conducts exploration, development, and production activities on OCS lands. The
MMS acquires these data under terms of lease agreements or permits. Hence, the
data and information are considered proprietary by MMS regulations and generally
not available for public release.

The RE Program functions encompass all cycles of OCS program activities and
provide technical data and information supporting a wide array of program and reg-
ulatory decisions affecting Offshore Minerals Management including OCS leasing
decisions, bid adequacy determinations, environmental analyses, royalty-relief con-
siderations and a myriad of related issues and decisions that must incorporate spe-
cific knowledge about the amounts of oil and natural gas resources and reserves.

In performing these functions, MMS personnel must constantly update the infor-
mation data bases to reflect new data produced by current drilling and seismic ac-
tivities performed by industry as well as update production data from known fields
as crude oil and natural gas are produced from these fields. There are several by-
products that result from our ongoing geologic, economic, and engineering analyses.
For example, MMS publishes annual reports that update the estimates of proved
reserves for Gulf of Mexico and Pacific OCS fields, and the Gulf of Mexico are all
valuable information sources to the industry, the States, and the public. These an-
nual reports are located on the MMS Internet website under the Gulf of Mexico and
Pacific Region webpages. In April 2000, the MMS held a Natural Gas Symposium
in Houston, Texas, where the participants discussed and identified the role of the
Federal OCS in supplying the future natural gas demand of the U.S. The informa-
tion presented at the Symposium is available on our MMS homepage.
OCS Resource Assessments

As background to discussing any resource estimates of crude oil and natural gas
accumulations on the OCS, it is important to understand the differences between
the terms undiscovered resources and known reserves proved and unproved.

Undiscovered resources are quantities of crude oil and natural gas that geologic
data and information suggest may exist in areas outside of known oil and natural
gas fields. However, verification of the existence of crude oil and/or natural gas can
only be determined from exploratory drilling activities and verification of the ulti-
mate number and sizes of fields is only truly known after an area has been thor-
oughly explored, developed, and all discoveries produced a timeframe generally cov-
ering decades.

Known reserves are those crude oil and natural gas accumulations that have been
discovered and determined to be economically viable to develop and produce. Esti-
mates of known reserves are reported in two categories by MMS: Proved reserves
are those accumulations that have existing production and transportation facilities
or regulatory commitments for installation of such facilities. Unproved reserves are
those accumulations that have been discovered, but lack sufficient geologic and eco-
nomic studies by MMS and OCS lessees to determine whether such discoveries can
be commercially developed.
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Of note, MMS reserve and resource estimates address conventionally recoverable
crude oil and natural gas quantities that is, estimates do not include accumulations
of heavy oil, oil shales, gas hydrates, coalbed methane, or similar continuous-type
hydrocarbon occurrences.
OCS Known Reserve Estimates

Based on the most recently published report as of December 31, 1998, MMS esti-
mates of proved reserves for the OCS are 3.8 billion barrels of oil (Bbbl) and 31.3
trillion cubic feet (TCF) of natural gas. Additionally, MMS estimates of unproved
reserves for the OCS are 2.3 Bbbl of oil and 6.0 TCF of natural gas.
OCS Undiscovered Resources

Previous OCS Resource Assessments
Since its creation in 1982, MMS has completed four systematic assessments of

Federal OCS undiscovered oil and natural gas resources, including the 2000 update.
The results of the first resource assessment and the methodologies used to develop
these estimates were published in a 1985 MMS report entitled Estimates of Undis-
covered, Economically Recoverable Oil and Natural Gas Resources for the Outer
Continental Shelf as of July 1984. Following release of the MMS report in 1985,
MMS agreed to join the U.S. Geological Survey (USGS) in conducting a joint, con-
current resource assessment of the United States (both onshore and offshore) to pro-
vide the Department of the Interior, Congress, and other public and private organi-
zations with estimates reflecting consistent timeframes. A National Academy of
Sciences (NAS) panel reviewed the 1985 resource assessment and its resource esti-
mate methodologies and recommended certain changes for future assessments.

The second MMS assessment was conducted using improved methodology. The re-
sults of this National Assessment were published in 1989 in a joint MMS/USGS
publication entitled Estimates of Undiscovered, Conventional Oil and Gas Resources
in the United States A Part of the Nation’s Endowment. Subsequently, MMS re-
ported a more detailed set of results from this joint assessment in 1990 in an MMS
report entitled Estimates of Undiscovered Oil and Gas Resources for the Outer Con-
tinental Shelf as of January 1987.

Similarly, an NAS panel also reviewed MMS procedures employed in its second
resource assessment and additional recommendations were published.

In view of the importance of such estimates to outside private and public interest
groups, additional reviews of the MMS (and USGS) methodologies and report proce-
dures were conducted by the Association of American State Geologists (AASG), the
Energy Information Administration (EIA, U.S. Department of Energy), and the
American Petroleum Institute (API). The AASG and EIA reviews resulted in pub-
lished reports with technical recommendations for enhancing the methodologies em-
ployed by both MMS and USGS, while the API review resulted in private rec-
ommendations to the Department.

In preparation for conducting its third systematic OCS resource assessment
(1995), MMS not only took into account the technical recommendations of NAS and
others but also looked internally at other ways to improve on its past efforts. Be-
cause the results of the resource assessment would be used by different customers,
each with different information needs and levels of technical sophistication, the bu-
reau devoted considerable time and attention to improving on the way the estimates
are made and how they are reported. Customers (user groups) surveyed include:

• MMS/DOI decisionmakers;
• Federal and State Agencies and Congress;
• Oil/Gas and related industries;
• Geologic and scientific communities and academia; and
• The general public.

Methodology
Armed with the technical recommendations and the realistic conclusion that the

needs of our customers (including ourselves) could be better met, MMS embarked
on an effort in 1991 to revise our resource estimation and reporting procedures. Our
specific goals were to establish a method for estimation that:

• Maintained the strong points of earlier methodologies;
• Utilized the extensive amount of proprietary geological and geophysical data

within MMS data bases to the fullest extent; and
• Provided MMS geologists flexibility to use their judgment to capture a broad

range of possible geologic interpretations to address specific areas.
In addition, we wanted to:
• Produce functional/understandable results;
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• Reflect the high quality science inherent in the MMS activities addressing
resource assessment and estimation;

• Ensure that estimates reflect geologic potential (known and unknown) as well
as reflect risks and uncertainties;

• Separate determinations of economic viability from the process of estimating
geologic potential; and

• Report estimates and related information to a broader audience.
The Petroleum Exploration and Resource Evaluation System (PETRIMES), a

probabilistic play analysis model which was used by the Geological Survey of Can-
ada, was chosen as the basic platform for the present assessment of geologic
resources. Most of the resource assessment models currently in use, by either indus-
try or other government agencies, provide estimated resources in aggregated num-
bers representing total resources as a distribution. However, PETRIMES can also
provide an estimate of the number and size of oil and natural gas pools that remain
to be discovered. That information is very useful for planning and decisionmaking
processes related to exploration and development of OCS resources.

One drawback to PETRIMES, however, is that it was designed to assess a single
commodity play, such as an oil play or a gas play. In reality, OCS plays are (in most
cases) mixed plays containing both oil and gas pools. To utilize PETRIMES for the
assessment of OCS resources, MMS implemented a number of changes to the origi-
nal PETRIMES program. The most important change made to the program was to
provide the ability to separate estimation of both liquid (condensates and oil) and
gas (associated gas and nonassociated gas) phases required for an accurate economic
evaluation of the OCS. The modified version of PETRIMES developed by MMS is
called the Geologic Resource Assessment Program (GRASP).

The Probabilistic Resource Estimation Offshore (PRESTO) model, developed by
MMS and used in its 1987 assessment, was modified to accept the assessed output
of GRASP at the pool level to determine the economically recoverable resources at
the geologic basin level and higher. Unlike the 1987 resource assessment, where
economic resources were estimated for only two sets of distinct oil and gas prices
inflated over time, the present assessment depicts the uncertainty of assessed re-
sults by providing a continuous series of resource values over a range of prices (price
supply curves) for each geologic basin, province, and area.

In addition to adopting revised geologic modeling approaches and computer mod-
els in its 1995 resource assessment, the MMS also opened up the process of devel-
oping estimates for the OCS by holding public workshops for industry, academia,
and other interested parties to discuss MMS geologic interpretations and assump-
tions to be used in the estimation process. We also retained the services of two out-
side experts in the petroleum assessment community both of which had served on
NAS panels reviewing previous MMS assessments to provide technical advice to
MMS scientists.

Finally, the results of the 1995 OCS resource assessment were published in a for-
mat that allow for more openness in OCS resource management decisions reporting
maps of the most promising plays, estimates of the number and sizes of accumula-
tions that may exist within these areas, price-supply curves for examining the im-
pacts of uncertain future oil and natural gas prices on the economic viability of the
resources, and a substantial amount of supporting assumptions and underlying geo-
logic information. Industry can use this information for prioritizing plays to be ex-
plored; plays that will benefit from further development and plays that need cost
improvements.

The 1995 OCS resource assessment also contained both a geologic assessment sec-
tion and an economic viability section. In view of the extensive amount of data and
information available, MMS issued an Executive Summary of its OCS resource esti-
mates as well as technical, in- depth results through three regional reports (Gulf
of Mexico/Atlantic Region, Pacific Region, and Alaska Region).
2000 OCS Resource Assessment

This assessment represents an estimation of the undiscovered hydrocarbon poten-
tial of the OCS was done to support staff work and analysis needed in formulating
the next 5-Year Oil and Gas Leasing Program covering the timeframe 2002–2007.
It should be noted that the methodology for the 2000 assessment has not changed
significantly from that used in the previous 1995 assessment.

The assessment also is used by MMS in the decisionmaking process on many pro-
grammatic issues. Further, it provides important information when conducting envi-
ronmental studies and the analysis of options on numerous offshore issues. Industry
uses the assessment as another piece of scientific information in formulating its
business strategies, and the States and interest groups do the same.
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While previous assessments were performed concurrently with an effort by the
USGS, the current assessment was not a joint effort. This is due to the fact that
the USGS does continuous assessments and updates specific areas all the time. In
contrast, the MMS 2000 OCS assessment covers a specific time period, often tar-
geted to meet specified regulatory requirements, such as preparation of a 5-Year
Leasing Program. Therefore, it was not practical to conduct a joint assessment.

The 2000 assessment presents the updated assessment results since the 1995 as-
sessment for the Alaska, Atlantic, and Gulf of Mexico OCS Regions. In the Alaska
Region only the Beaufort and Chukchi Seas, Hope Basin and Cook Inlet areas were
updated, as other planning areas lacked new data and changes since the last assess-
ment. The Pacific OCS Region was not updated for the same reasons. The Atlantic
OCS Region was re-evaluated to reflect recent exploration results offshore Nova Sco-
tia, current exploration and production technologies, and to make the water depth
divisions compatible with the ones now being used in the Gulf of Mexico.

The MMS has recently made public the 2000 assessment, and I have included a
copy of the assessment with my written testimony for the hearing record. The total
mean undiscovered, conventionally recoverable resources for the United States OCS
are 75.0 billion barrels of oil and 362.2 trillion cubic feet of natural gas. Within that
total, MMS determined that the undiscovered conventionally recoverable resources
foregone by the 1998 moratoria (i.e., the President’s June 1998 OCS decision) would
be approximately 16 billion barrels of oil and 62 trillion cubic feet of gas.

The total mean undiscovered economically recoverable resources for the United
States OCS are 26.6 billion barrels of oil and 116.8 trillion cubic feet of gas at prices
of $18 per barrel and $2.11 per thousand cubic feet, respectively, and 46.7 billion
barrels of oil and 168.1 trillion cubic feet of gas at prices of $30 per barrel and $3.52
per thousand cubic feet, respectively.
A Comparison of the 1995 and 2000 Assessments

The current assessment resulted in an increase from the 1995 estimates of 29.4
billion barrels of oil and 94.2 TCF of gas in OCS undiscovered conventionally recov-
erable resources. The increase occurs almost entirely in the Gulf of Mexico based
on deepwater exploration results and additional areas assessed. These new areas in-
clude the deep, older section of the Central and Western Gulf shelf below 20,000
feet, the Cenozoic section beyond the Sigsbee Escarpment, and the deepwater Meso-
zoic section not on the Florida Platform. Of the three areas, the last is the most
significant. Regional reports are also being prepared that highlight the findings of
the 2000 assessment.
Conclusion

By building on our past efforts and methodologies, we believe our current resource
assessment, and thus the resulting information, is superior to previous MMS assess-
ments. We also believe that the extensive amount of materials to be released
through our regional reports and the format of such reports will more readily meet
the needs of the extensive public and private audiences for such information thereby
contributing to efforts to develop balanced resource management policies with re-
gard to OCS resources. While reliable resources estimates are only one of many fac-
tors to be considered when making OCS resource management decisions, they are
an important component and should be based on high quality science. We are con-
fident that our new assessment produced results that met that high standard.

Madam Chairman, this concludes my prepared remarks. However, I will be
pleased to answer any questions Members of the Subcommittee may have.

[Maps accompanying Ms. Kallaur’s testimony follow:]
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Mrs. CUBIN. The Chair now recognizes Dr. Naresh Kumar to tes-
tify.

STATEMENT OF NARESH KUMAR, GROWTH OIL AND GAS, ON
BEHALF OF THE AMERICAN ASSOCIATION OF PETROLEUM
GEOLOGISTS

Mr. KUMAR. Thank you. Madam Chairman and members of the
Subcommittee, I am honored to be here as a representative of the
30,000-member American Association of Petroleum Geologists. Let
me state I also feel it is a personal honor to be here. Our associa-
tion is the largest professional geological society in the United
States and has membership worldwide.

Our members study the Earth and deeply care for the environ-
ment. Our membership is engaged directly and indirectly in search-
ing and looking for the hydrocarbons and the economic develop-
ment of hydrocarbon deposits. And so our membership is keenly in-
terested in understanding the amount and distribution of those
resources.

I have been invited here to make an independent comment on
the estimate that is provided by the U.S. Geological Survey and the
Mineral Management Service. Let me state right in the beginning
that these agencies have done a good, if conservative, job in assess-
ing the undiscovered sources of the United States.

Our committee was formed by the executive committee of the
AAPG in 1993. It was a committee that I am vice chairman of.
Since inception, we have followed the methodologies of both of
these agencies since our committee was formed.

We have consulted with the U.S. Geological Survey on the 1995
national assessment, 1998 Arctic National Wildlife Refuge assess-
ment, and also the 2000 world petroleum assessment. All of these,
our committee reviewed their methods, and we made recommenda-
tions to the AAPG executive committee to endorse the scientific
methodologies and techniques used by USGS, and we publicly stat-
ed so. However, we have not endorsed the specific numbers, but
have endorsed only the sound scientific process through which
these numbers were acquired.

I would like to take a minute here just to point out the difference
between reserves and resources. The figure that you see was devel-
oped jointly by the American Association of Petroleum Geologists,
Society of Petroleum Engineers, and World Petroleum Congress.
On the top part of the figure, which is the reserves which have
been discovered, volumes that are commercial in nature, are
planned, undergoing development, or currently producing. The bot-
tom part of this figure is the undiscovered assessed resources. And
we see that the public confuses sometimes between these two.

One example is that we have heard statements such as the
Arctic National Wildlife Refuge is the biggest oil field left in North
America on the one side, but ANWR only has six months of oil on
the other side. Actually ANWR is only a large estimated resource
that will not become an oil field with quantifiable reserves unless
exploration takes place. The truth is ANWR will not supply any-
thing unless something is done there. Depending on the size of dis-
covery, ANWR could account for 15 to 20 percent of our Nation’s
supply for 15 to 20 years.
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I would like to mention a couple other terms here, which are sup-
ply and demand. Again, I want to emphasize that supply is limited
only to existing wells, whereas demand is the amount that can be
drawn from their supply to meet the energy needs.

On the far left of this figure, we start with these prospective
resources. If the size is sufficient, the economy prices, technology
favorable, then they become—resources become reserves, and then
from reserves, if we have some of those—some other factors favor-
able, only then they can become supply and provide the Nation’s
energy needs. Over the last few years our industry has been
wrenched when supply exceeded demand, and the Nation has suf-
fered when supply failed to meet demand.

One of the characteristics that I want to point out on our next
chart, that these assessments, the sizes, tend to grow in size
through time. This is only for gas, but to some extent that would
apply to oil as well. We see a trend as additional drilling takes
place, as additional technology develops, in most of the producing
areas we see the estimates continue to increase.

The resource assessment of USGS and the Mineral Management
Service, National Petroleum Council, they all confirm the United
States has large remaining oil and gas resources. The agencies
have done a good job in using the geological data, scientific knowl-
edge available, and also they have scrutinized the techniques and
methods soundly. However, these agencies do not have access to all
the necessary data. Exploration thrives and succeeds on the philos-
ophy of multiple hypotheses. We keep finding surprises that were
considered played out. Only an active and vigorous exploration and
production industry can truly assess the remaining resources
through the drilling and discovery, and deliver those surprises to
the Nation.

The most prospective resources for natural gas are in the public
lands in the Rocky Mountain sedimentary basins, offshore Gulf of
Mexico, eastern Gulf of Mexico, and on the Atlantic and Pacific
outer continental shelf.

In summary, let me state that our country has abundant energy
resources. In order to assure that our way of life is not dramati-
cally impacted, AAPG suggests that the United States must de-
velop a national energy policy that provides dependable, affordable
and uninterruptible energy for the public. The resources estimate
is a wide planning tool. The agencies that perform the assessments
and track oil and gas resources, they have done a good job today,
and they deserve our support.

We would also like to state that energy resource development can
be accomplished in an environmentally responsible manner. The
technology is available to do this.

I thank you for your time, and I will be delighted to answer any
questions.

Mrs. CUBIN. Thank you.
[The prepared statement of Dr. Kumar follows:]

Statement of Naresh Kumar, Ph.D., Vice Chairman, Committee on Resource
Evaluation, American Association of Petroleum Geologists

A fundamental aspect of any energy policy is a credible assessment of the Nation’s
energy natural resources. As a representative of the 30,000 member American Asso-
ciation of Petroleum Geologists (AAPG), I have been invited here today to testify as
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to the credibility of the oil and gas resource estimates of the United States Geologi-
cal Survey (USGS) and Minerals Management Service (MMS).

Based on events this winter, there is clearly a critical need to address energy pol-
icy if our nation hopes to preserve its economic might, and continue to create jobs
and wealth across our great land. A reliable supply of affordable energy is vital to
our continued prosperity. The ability to access estimates of oil and gas supplies, re-
serves, and resources is essential for development of a sound energy policy and
strategy by the Federal Government.

Let me begin with a few statistics prepared by the Department of Energy’s En-
ergy Information Administration (EIA), to put sources of energy supply in the prop-
er perspective with regard to consumer demand:

I would like to emphasize that fossil fuels supply fully 88 percent of the Nation’s
primary energy requirements.

In its Annual Energy Outlook (2001) Report, the EIA made the following projec-
tions regarding energy supply and demand over the next 20 years (1999–2020).

• GDP is expected to increase by 86 percent.
• Total energy consumption will increase by 32 percent. Energy demand grew 20

percent since 1979, yet domestic supply increased by only 4.3 percent.
• Petroleum demand will increase by 62 percent.
• Natural Gas demand will increase by 45 percent.
• Coal demand will increase by 22 percent.
• Electricity demand will increase by 45 percent.
• Nuclear power will decline by 11 percent.
• Despite a 37 percent increase in energy efficiency, crude oil imports will increase

40 percent to a total 64 percent of domestic supply, and petroleum product im-
ports will increase by 148 percent.

Given these significant increases in projected energy demand, and the electricity
curtailments and natural gas price spikes of this past winter, the public must be
assured that the Nation can indeed supply the energy required to fuel our economy
in the 21st Century. It is the job of the USGS and MMS to quantify the Nation’s
energy mineral resources.

AMERICAN ASSOCIATION OF PETROLEUM GEOLOGISTS

The American Association of Petroleum Geologists was founded in 1917. It is the
largest professional geological society in the United States, and has members world-
wide. The membership is dedicated to the geological study of the earth and its envi-
ronment, and the exploration and development of hydrocarbon resources and other
energy minerals. Because much of the membership is engaged, either directly or in-
directly, in the search for hydrocarbons and the economic development of hydro-
carbon deposits, the AAPG is keenly interested in understanding the amount and
geographic distribution of hydrocarbon reserves and resources. AAPG advocates a
comprehensive national energy policy based on sound science and knowledge of the
Nation’s resources and reserves.

COMMITTEE ON RESOURCE EVALUATION

In 1993, the AAPG Executive Committee chartered the Committee on Resource
Evaluation (CORE) to provide input and facilitate U.S. Government agencies in per-
forming assessments of U.S. hydrocarbon resources. The charter was amended in
1997 to include international assessments so CORE would have a worldwide view
of hydrocarbon resources. Since inception, CORE has reviewed the methodologies
and scientific methods used for assessments by the U.S. Geological Survey (USGS)
and the Minerals Management Service (MMS). In several instances, CORE has
made individual AAPG members with specific knowledge of certain geological prov-
inces available to the agencies. To a lesser degree, CORE has offered opinions and
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technical information to the Energy Information Administration (EIA). For example,
CORE supplied feedback to the EIA regarding its study of the economic impacts of
the Kyoto Protocol on U.S. energy markets and made members with Deepwater Gulf
of Mexico knowledge available to the EIA for consultation.

The Committee membership consists of employees of major petroleum companies,
independent geologists, two directors of state geological surveys, three past AAPG
Presidents, a member of the Potential Gas Committee (Colorado School of Mines),
the Canadian Potential Gas Committee (University of Calgary), and the USGS. Al-
though the membership is diverse, all are advanced in their careers and have a
great deal of expertise in the science and technology of reserve and resource esti-
mation. At most of its meetings, CORE has invited guests from the USGS, MMS,
and other experts who can contribute to our knowledge of the nature, amount, and
geographic distribution of potential petroleum resources, and yet to be discovered
resources. CORE does not restrict its interest to conventional hydrocarbons but in-
cludes basin-center gas in continuous reservoirs, coalbed methane, shale gas, and
some level of interest in gas hydrates.

Since its formation, CORE has consulted with the USGS on its 1995 National As-
sessment of United States Oil and Gas Resources, the 1999 Arctic National Wildlife
Refuge 1002 Area assessment, and the 2000 World Petroleum Assessment. For all
of these, the Committee on Resource Evaluation has recommended to the AAPG Ex-
ecutive Committee that AAPG endorse the scientific methodologies and techniques
used by the USGS, and the AAPG has publicly done so. AAPG has not endorsed
specific resource numbers generated by the assessments but has endorsed the sound
scientific process used to generate the probability distributions.

RESERVES AND RESOURCES

Often people confuse or use interchangeably the terms reserves and resources .
Reserves are known, somewhat measurable, economic accumulations of hydro-
carbons, and are readily available as supply to meet demand. Resources are poten-
tial, undiscovered, estimated hydrocarbons. The estimates are based on our current
state of geological knowledge and existing technology. Whether resources are ever
converted to reserves is dependent on economic conditions, policy decisions, and in-
centives for companies to perform exploration activities. As exploration proceeds and
more geological data is collected, our ability to make better estimates of resources
increases. Also, as resources are converted to reserves, supply increases and the
ability to meet demand improves.

This figure was developed jointly in 2000 by AAPG, the Society of Petroleum En-
gineers (SPE), and the World Petroleum Congress (WPC), and published by SPE.
At the top of the figure, we define reserves as having been discovered, are commer-
cial in nature, and are planned, undergoing development, or currently producing.
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We discuss them as being proved; proved plus probable; and proved plus probable
plus possible; thus conveying a degree of certainty about the quantity.

At the bottom of the figure we define resources as undiscovered, of higher risk,
and as plays, leads, or prospects. We discuss them in terms of low estimate, best
estimate, and high estimate. These levels of estimation are driven by our geological
knowledge, available data, and technology available to assess them. In order for
resources to be converted to reserves and ultimately to supply, exploration has to
take place. The exploration process consists of leasing acreage, acquiring and inter-
preting seismic and subsurface data, and drilling. Depending on location and the re-
quired permitting, this process can be conducted over a matter of months or even
years.

In the middle portion of the chart is a category named Contingent Resources.
These are defined as hydrocarbons which have been discovered, but for which a
commercial market does not exist. In earlier years of low natural gas prices, the gas
cap at Prudhoe Bay could be considered a contingent resource.

As the debate over energy policy has developed we often see people confusing re-
serves and resources. An example is ANWR is the biggest oil field left in North
America. ANWR is actually a large estimated resource that will not be an oil field
with quantifiable reserves (and part of the U.S. supply) unless the exploration proc-
ess takes place.

SUPPLY AND DEMAND

Two other terms that need to be better understood are Supply and Demand as
they pertain to oil and gas. In a New York Times article (10/17/00), Daniel Yergin
said I concluded that there were really just two characters who dominated the in-
dustry over a century and half: one named supply, and the other demand. In a 1997
AAPG position paper entitled Energy Data and Analysis For a Sound Energy Policy,
prepared by CORE, we defined supply as that quantity of hydrocarbons that is pro-
duced from existing wells in a given period of time. Demand is the amount of hydro-
carbons that can be drawn from supply to meet existing energy needs.

The key idea to capture is that supply is limited to existing wells. As described
earlier, it can take months or years to add new wells to bolster the supply. That
is why it is so important for policymakers to understand the difference between re-
serves and resources. Resources cannot be converted to reserves, and hence supply,
by merely flipping a switch—the process takes time. That is why industry needs
reasonable access to Federal lands to keep exploration moving forward.

We’ve all heard the argument that ANWR would only satisfy six month’s of U.S.
energy needs. This is a fallacious argument that ignores the fact that, depending
on size of a potential discovery, it might supply 15–25 percent of U.S. energy needs
for 15–20 years. The truth is, it won’t supply anything unless exploration takes
place and resources are converted to reserves.

The figure below is an attempt to show those relationships. At the far left of the
figure is where we start with Contingent and Prospective Resources. If the size of
the resource is sufficient, and other factors such as the economy, prices, and tech-
nology are favorable, then industry is motivated to conduct exploration and convert
the resources to reserves. Then if other factors are favorable, reserves are developed
and become the supply. Hopefully, supply is sufficient to meet demand. Over the
last few years, our industry has been wrenched when supply exceeded demand, and
when supply failed to meet demand.
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U.S. ENERGY RESOURCES

AAPG believes the U.S. still has a large energy resource remaining to be tapped.
We believe the techniques and scientific methods used by both the MMS and USGS
are sound and provide a good basis for discussion of a national energy policy.

The most recent resource assessments of the USGS, MMS, EIA, and the National
Petroleum Council (NPC) all confirm that the United States has huge remaining oil
and gas resources.

According to the USGS, the technically recoverable onshore U.S. oil resource base
is 110 billion barrels. This is five times our onshore and offshore proven reserve of
21 billion barrels. The United States consumes about 7 billion barrels of petroleum
liquids per year.

The 1995 USGS assessment concluded that the United States has a remaining
gas resource base in the Lower 48 States of 1,074 trillion cubic feet of gas (TCFG).
It should be noted that only 135 TCFG, or just under 13 percent of the estimated
resource, is considered proven. There are an additional 261.2 TCFG in Alaska; how-
ever, this gas is useless without a pipeline to the lower 48 markets. We presently
consume about 22 TCFG/year. Even at a projected 32 TCFG/year consumption by
2020, there is more than a 33-year potential supply. Cumulative domestic produc-
tion over the past hundred plus years is estimated to be about 890 TCFG.

The United States has the potential to be self-sufficient in natural gas supply well
into the 21st Century. We have significant oil resources, but they are not likely to
be adequate to satisfy future demand. However, unless the petroleum industry is
allowed access to the areas where the remaining resources are located, the domestic
energy crisis will become worse.

DISTRIBUTION OF THE RESOURCE

There are significant remaining known oil and gas resources in the traditional on-
shore producing areas of the Gulf Coast, West Texas, and in the Mid-Continent.
However, these areas are now intensely drilled and blanketed with 3-D seismic, and
are not yielding the large new discoveries required to replace the Nation’s depleting
proven reserves. Major oil companies and large independents have been exiting on-
shore exploration, and moving their operations into the sparsely drilled waters of
the Deep Gulf of Mexico and overseas. However, recent actual and proposed acquisi-
tions by BP and Shell may indicate a return to the onshore U.S. by the majors driv-
en by the value of natural gas.

Many small oil and gas companies and the majority of the independent prospect
originators are having trouble finding partners, as well as the capital, to drill the
smaller reserve exploratory prospects that remain in the traditional producing
areas. Higher oil and gas prices have significantly increased the drilling rig count;
however, over 90 percent of the current drilling activity is for the development of
known reserves.

Studies by the USGS and NPC have concluded that the most prospective areas
for major new discoveries, particularly natural gas, are on public lands in the Rocky
Mountain sedimentary basins, offshore in the Gulf of Mexico, in the Eastern Gulf
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of Mexico, and on the Atlantic and Pacific Outer Continental Shelf. The AAPG con-
curs with this assessment. Despite the huge potential of these areas, Federal law
presently prohibits exploration on the Atlantic and Pacific OCS and in the Eastern
Gulf of Mexico. Access to much of the remaining resource potential of the Rocky
Mountain basins is restricted or closed. The total estimated gas resource of these
areas is 213 TCF (per NPC 1999 study) or a 9-year supply at current rates of gas
consumption. It is likely that with further exploration, these resource figures would
increase significantly.

The total area of the U.S. Federal offshore, including Alaska, to the 200-mile eco-
nomic limit, is about 2 billion acres. Only 2 percent has been leased. In its 1995
study, the MMS assessed a mean undiscovered recoverable resource of 46 billion
barrels of oil and 268 TCF of natural gas in the Federal OCS. This is 2.5 times the
offshore reserve found to date. However, by a 1998 Presidential directive, there is
presently a Federal moratorium on any exploration of the Lower 48 OCS outside
of the Central and Western Gulf of Mexico until 2012.

In its 1995 National Oil and Gas Assessment of Onshore Federal Lands, the
USGS estimated that the Northern Alaska province accounts for more than half of
the of the undiscovered conventional gas assessed on onshore Federal lands. As pre-
viously stated, Alaska’s total gas resources were cited in the USGS report as 261.2
TCFG. This represents a 12-year supply at current demand!

There is a huge domestic gas resource, yet access to much of this remaining
resource is either closed or so restricted that development is not economically fea-
sible or timely. As part of the policymaking process, the public must understand
that the United States actually has the gas resources to meet future demand. Con-
gress then must determine if the public will support continued access restrictions,
and if so, is the public then prepared to accept significantly higher gas prices and
possible regional supply curtailments during times of peak demand.

ACCESS TO GAS RESOURCES ON FEDERAL LANDS

Natural gas is cited as a cleaner, more environmentally benign, energy resource
to fuel our economy. However, access to the huge gas potential of undeveloped pub-
lic lands is limited, in the Western states and on the OCS. Additionally, the Federal
regulatory maze hinders domestic petroleum exploration operations and investment.

With more than a decade of U.S. neglect in developing and implementing a com-
prehensive National Energy Supply Policy, and the environmental protection pri-
ority of the public, gas demand has caught up with, and probably overtaken, peak
supply. This situation cannot be blamed on Big Oil and Gas , nor the distribution
companies.

The U.S. cannot depend on gas imports from OPEC to meet rising demand. Nat-
ural gas is a North American commodity that is locked into a pipeline delivery sys-
tem. Imports from Mexico will be minimal. The 1999 NPC study projected LNG im-
ports of less than 1 percent of supply through 2015. That same study projected U.S.
gas demand in 2010 to be 29 TCFG on an annual basis and projected U.S. produc-
tion to be 25 TCFG/yr. The shortfall, according to the NPC, will be made up by 4
TCFG of imports from Canada. What happens if the Canadian imports do not mate-
rialize? The United States must develop its own gas resources to meet future de-
mand. This requires access to the public lands that are deemed most prospective
for natural gas.

Conservation and renewable energy resources often are cited by as the solution
to our energy requirements. This is not a realistic expectation if one appreciates the
actual tiny magnitude of current alternative energy, and that fossil fuels supply 88
percent of our primary energy. Energy conservation has been effective in certain
areas, particularly in regard to increased miles per gallon for automotive engines.
Nevertheless, demand for transportation fuels continues to skyrocket.

Despite DOE expenditures of over $9 billion since fiscal year 1980 on solar and
other renewable energy research, alternative energy resources provided only 0.3 per-
cent of primary energy supply in 1999, exclusive of traditional hydroelectric power
(3.8 percent). Obviously time and effort for research must continue on alternate
energy resources.

The AAPG does not advocate any reduction in alternative energy research. How-
ever, the fact is, that our economy will continue to depend on fossil fuels for the
majority of the Nation’s primary energy requirements for at least another genera-
tion. On April 18, 2000 at the AAPG Annual Meeting in New Orleans, Jay E.
Hakes, Energy Information Administrator, presented a paper entitled Long Term
World Oil Supply . One of the conclusions in that paper was that with an estimated
mean ultimate recovery of 3.0 trillion barrels worldwide, and production growth
rates of 0–3 percent, the estimated peak year of world oil production would range
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from 2030–2075. That is over another century of hydrocarbons being a significant
part of the energy mix.

NATURAL GAS FOR ELECTRICITY GENERATION

The rise in demand for natural gas for electricity generation has increased dra-
matically. The Gas Research Institute (GRI) in 1999 estimated gas consumption for
electricity generation would increase from 3.8 quadrillion BTU’s in 1985 to 5.2 quad-
rillion BTU’s in 2000. They projected the 2015 level to be 9.1 quadrillion BTU’s. For
purposes of this discussion we can equate 1.0 quadrillion BTU’s to 1.0 trillion cubic
feet of gas. Over a 30-year period, gas consumption for electricity generation will
increase about 239 percent!

The Gas Research Institute also projected the share of natural gas production that
would be used for electricity generation to increase from 23.2 percent in 1998 to 33.1
percent in 2015. A full third of all gas produced and imported in the U.S. would
go to electricity generation.

These projections are based on normal growth rates of supply and demand. Al-
though the 1999 NPC study concluded that a U.S. demand of 29 TCFG in 2010
could be met, it required massive increases in capital, manpower, and infrastruc-
ture. The NPC study estimated $1.5 trillion would be needed to fund the industry
from 1999–2015, the number of wells drilled annually would have to double from
24,000 in 1998 to 48,000 by 2015, and that 2,100 onshore and 180 offshore drilling
rigs would have to be built. These figures would indicate a massive effort is needed
to meet normal projected growth rates of natural gas demand between now and
2015.

However, lurking in the background is the proposed Kyoto Protocol agreed to by
160 countries to limit greenhouse gas emissions. Binding limits for emissions were
set for 40 developed nations, with no limits imposed on the remaining countries. The
U.S. goal is a 7 percent decrease in emissions relative to our 1990 levels. In order
to achieve this reduction in emissions, a significant reduction in the use of petro-
leum liquids and coal is required. Natural gas will have to replace these fuels. The
Energy Information Administration in its 1998 Impacts of the Kyoto Protocol on
U.S. Energy Markets and Economic Activity projected natural gas demand for elec-
tricity generation with the Kyoto Protocol in place at 12.7 TCF. Compare that with
the 7.5 TCF estimated for 2010 without the Kyoto Protocol.

The EIA study also projected the gas price in 2010 with Kyoto in place to be $3.30
per thousand cubic feet ($/mcf). As consumers painfully experienced this winter, gas
prices quadrupled, soaring over $10/mcf at one point. Implementation of the Kyoto
Accord will put significant additional pressure on gas supply. Accordingly, a sound
national energy policy must provide access to additional gas resources, and is going
to have to promote the use of all fuels, including coal and nuclear energy, to meet
projected energy demand.

RESOURCE ASSESSMENTS

The ability to access estimates of oil and gas supplies, reserves, and resources is
essential for development of a sound energy policy and strategy by the Federal Gov-
ernment. In addition, many companies use these estimates to plan exploration and
development strategies in the United States. Some of the agencies engaged in pre-
paring such assessments also estimate international reserves and resources that can
have an impact on foreign policy, national security, and understanding global supply
and demand.

The agencies for the most part do a good job on these assessments using the geo-
logical data, scientific knowledge, and tools available to them. At times the agencies
have been behind industry’s thinking, especially in the area of new or evolving ex-
ploration plays (a play is a geological concept for exploration in a particular rock
formation or geographic location). Examples of hot new exploration plays with huge
oil and gas potential include: drilling beneath thick regional salt deposits in the Gulf
of Mexico; production of natural gas from coal seams in the Powder River Basin of
Wyoming; and drilling in the ultra-deep waters of the Gulf of Mexico OCS. As a re-
sult the assessments have sometimes been too conservative and have required sub-
sequent revisions. Until these new trends were proven, the agencies assigned lim-
ited resources to them, and probably rightly so. Once these kinds of frontier plays
have been discovered and proven by the risk takers of industry, the total resource
impact can be assessed.

One of the characteristics of assessments we have discovered is their tendency to
grow in size over time. This is due to increased exploration and gathering of sub-
surface data, improvements in geological knowledge, and acquisition of additional
seismic data. As our knowledge of a basin increases, so does our ability to estimate
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its resources; which generally results in an increase in the size of the resource. That
also is why exploration is so competitive. Different interpreters can look at the same
data set, and draw dramatically different conclusions about exploration prospects.
The figure below illustrates this point. It also illustrates the growth in reserve or
field size as production occurs over time.

Note the early 1970’s estimates by M. King Hubbert of about 250 TCFG, and the
almost ten times increase to 2,000 TCFG in 2000.

ANWR ASSESSMENT

In 1999 the USGS completed an assessment of the Arctic National Wildlife
Refuge. The AAPG Committee on Resource Evaluation reviewed the methodologies
and scientific techniques used by the USGS. The Committee did not review, nor
have any input into the actual resource estimates ultimately generated by the
USGS. We concluded that the work of the USGS was scientifically sound, and that
they had done a very good job of locating and wisely using all of the available data.
This was the first ANWR assessment where the USGS had access to proprietary
seismic data. Although the AAPG does not routinely generate resource estimates,
a 1991study chaired by AAPG past-president Robert Gunn predicted a mean
resource for ANWR of 7.0 billion barrels of oil. This compares very favorably with
the USGS 1999 estimate of 6.4 billion barrels for the undeformed portion of the
ANWR 1002 Area.

CONTINUOUS RESERVOIR ASSESSMENT

In the 1995 National Assessment of United States Oil and Gas Resources, the
USGS assigned 358 TCFG to gas accumulations in continuous reservoirs. Contin-
uous reservoirs are defined by the USGS as pervasive accumulations throughout a
large area, which is not significantly affected by hydrodynamic influences, and lack
well-defined down-dip water contacts. In other words, these deposits appear to be
somewhat stratigraphic in nature, with little or no structural trapping, and produce
gas with very little or no associated water. These reservoirs tend to be relatively
impermeable sandstones, shales, coals, and chalks.

Such tight sandstone reservoirs are very prominent in many basins of the West-
ern U.S. In its 1995 study, the USGS assigned 200 TCFG of recoverable resource
to this type of reservoir in the Rocky Mountain Basins. The USGS is currently em-
barking on a reassessment of resources in this type of reservoir.
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Given the recent events in California and the spotlight on natural gas for elec-
tricity generation, this could be one of the most important assessments the USGS
will perform. A Subcommittee of the Committee on Resource Evaluation has already
held meetings with the USGS to share ideas on the nature of continuous reservoirs,
and probability distributions to best characterize the resource they contain.

AAPG ENERGY POLICY RECOMMENDATIONS

The United States has abundant energy resources. However we are now faced
with a real energy crisis, because the Nation has not developed and implemented
a comprehensive energy policy. In order to assure that our way of life is not dra-
matically impacted because of energy shortages, the AAPG recommends the fol-
lowing:

• The U.S. must develop a national energy policy that provides dependable, afford-
able, and uninterruptible energy for the public and commerce, and is based on
a sound scientific assessment of the Nation’s resources and reserves.

• Energy policy must address the needs of all-stakeholders especially the con-
sumers, and not over react to the demands of the shrillest interests with the
most money for publicizing a particular position.

• Energy policy must be strategic and long-term, not quick fixes to short-term
crises.

• Energy policy must include a role for all energy sources, including coal and
nuclear energy.

• Resources assessments are a vital planning tool for policymakers and industry.
The agencies that perform these assessments and track oil and gas resources
and reserves need continued support. They have done a good job to date.

• A major, long-term, and capital intensive energy industry effort is required to
explore for, develop, produce, and build the infrastructure necessary to deliver
the energy supplies required to meet projected demand. Energy policy must fa-
cilitate the process of capital formation and energy development, without cre-
ating costly and time-consuming regulatory roadblocks.

• Industry access to public lands, which contain hydrocarbon resources, should be
a priority to encourage exploration for and production of domestic natural
energy sources. We cannot become dangerously dependent on unreliable foreign
energy imports.

• The public must be assured that energy resource development can be accom-
plished in an environmentally responsible manner. The technology is available
to do this.

• The impact of the Kyoto Protocol on the ability of the Nation to supply the
energy needed to fuel our economy without major disruptions must be carefully
evaluated.

We look to the House Committee on Resources to take a leadership role in formu-
lating a sound national energy policy, and thank you for giving the AAPG the oppor-
tunity to present its recommendations.

APPENDIX I.

ENERGY DATA AND ANALYSIS FOR A SOUND ENERGY POLICY
Energy is critical to all sectors of our economy and way of life. Data and analyses

on supplies, reserves, and resources are critical to a prudent energy policy that pro-
vides for needed supply, wise use, and affordable prices. The American Association
of Petroleum Geologists supports the continued efforts of the Federal agencies re-
sponsible for collecting and analyzing such data.

The U.S. Government, appropriately, collects, maintains, and analyzes data to
support the assessment of reserves and resources of energy commodities on an objec-
tive basis, chiefly through the Energy Information Administration of the Depart-
ment of Energy, and the U.S. Geological Survey and Minerals Management Service
of the Department of the Interior.

In times of budget constraints, some suggest that these basic data collection, as-
sessments, and analyses can be eliminated, deferred, or significantly reduced from
their current modest funding levels. Such action, however, would eliminate or se-
verely reduce our national capability and adversely affect good energy policy.

Crude oil and natural gas are particularly important because they are the source
of 65 percent of the Nation’s total energy supply. These sources can be described
as follows:

• Supply: That quantity that is produced from existing wells in a given period of
time.

• Reserves: The estimated amount that eventually can be recovered from existing
reservoirs and fields under current technology and pricing conditions.
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• Resources: The estimated amount that remains to be discovered based upon geo-
logical knowledge and exploration and development technologies.

Information about supply is available from both public and private sources. Regu-
latory agencies in producing states and Federal regulatory agencies concerned with
public lands commonly collect production data and make them available. At a na-
tional level, these data are collected, aggregated, and analyzed, and made available
by the Energy Information Administration of the U.S. Department of Energy. Pri-
vate companies also provide selected data organized in ways convenient for client
usage.

Information about reserves is important to be able to estimate the quantity of fu-
ture supply from existing production. Historically, the American Petroleum Institute
(API) and the American Gas Association (AGA) developed this information on an an-
nual basis. The blue book , jointly produced by a committee of these trade associa-
tions, was considered a standard reference for such information.

Following the energy crisis of 1973, the Executive Branch and the Congress deter-
mined that information on supply, reserves, and resources was so vital to the devel-
opment of sound public policy in meeting the Nation’s energy needs that the collec-
tion and analysis of such data should be done by a public entity. Accordingly, in
the creation of the U.S. Department of Energy at that time, a quasi-independent
agency, the Energy Information Administration (EIA), was established to collect,
analyze, and disseminate a broad range of energy information to aid in the develop-
ment of national energy policy.

The EIA developed a program that was implemented in 1978 to estimate annually
the U.S. reserves of crude oil, natural gas, and natural gas liquids. This program
was operated in parallel with the API/AGA blue book for 5 years to establish a con-
nection with historical data for time-series analyses. The EIA reserves estimation
program has served the Nation well for almost 20 years. The data collected and re-
serves estimated by this program are the only comprehensive source of such data
for the U.S. As such, these data are used extensively by both public and private en-
tities for a broad range of applications. Continuation of this program of developing
estimates of reserves on an annual basis is a vital component of a sound public pol-
icy that addresses the Nation’s future energy needs.

Over the longer term, estimates of crude oil and natural gas remaining to be dis-
covered are important for both public-policy decisions and private-sector business
considerations. Such estimates provide policymakers with a view of the quantities
of crude oil and natural gas that might be discovered through future exploration to
meet a part of the Nation’s growing need for transportation fuel and other energy
requirements. These data can be factored into policies that could encourage domes-
tic exploration or the development of alternative energy supplies. These data also
are important for the private sector in considering long-term plans for domestic
versus international operations.

Estimates of resources have been made by various public and private sector orga-
nizations over the past several decades. Because of the important policy consider-
ations attendant to such estimates, the Congress has requested that the U.S. Geo-
logical Survey and the Minerals Management Service provide such estimates on a
periodic basis for the onshore lands and in state waters, and the offshore public
lands, respectively. The U.S. Geological Survey recently completed a national as-
sessment, and the Minerals Management Service will soon release a report on their
area of responsibility.

Resource estimates conducted by the U.S. Geological Survey and the Minerals
Management Service are important activities that need to be continued in future
years. Likewise, reserve estimates conducted annually by the Energy Information
Administration also are important in support of sound public policy. This nation’s
energy policy can be no better than the basic data and analyses on which it is based.
Therefore, the American Association of Petroleum Geologists urges that the Con-
gress and the Administration continue to support these important activities.

Mrs. CUBIN. I thank the panel for their valuable testimony.
I would like to start with Dr. Leahy on the questioning round.
In your written statement you referenced the inventory required

in section 604, the Energy Act of 2000, and I am very pleased to
see that the USGS and other agencies have begun to scope out the
work necessary to comply with this mandate. As you know, that
provision became law after the fiscal year 2001 Interior appropria-
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tions act was passed. Can you give me any notion at this time of
the cost that the Department needs to budget for this work?

Mr. LEAHY. We are in the process of defining those numbers,
and, frankly, I think we need to work with the Department before
we move them forward because they do involve other bureaus as
well as the USGS.

Mrs. CUBIN. So at this time do you have any idea if—I guess you
probably wouldn’t—if a reprogramming request would be sent to
the appropriators to get it done?

Mr. LEAHY. Yes. That is correct.
Mrs. CUBIN. Okay. What level of detail—I will just not ask that

question, because if you don’t know what you are going to need yet,
you can’t answer what level of detail is going to be incurred.

Mr. LEAHY. We certainly would define the Federal lands in more
detail than we did in our earlier assessments. So that the informa-
tion is more usable in terms of the purposes of act.

Mrs. CUBIN. Good. And in your testimony I think you said it
would be 2004 before that would be complete?

Mr. LEAHY. No. I believe the legislation actually calls for it to be
completed two years after enactment.

Mrs. CUBIN. Right. So that would be 2002.
Mr. LEAHY. That is right.
Mrs. CUBIN. Do you think it will take the full two years to do

that? Certainly I think this is a place that we really need to begin
with this issue, and at the IPAA convention last week or the week
before, Dan Yergin stated that he thinks that is something that
should be done right away. But you do think it will take the full
two years to do that?

Mr. LEAHY. We are in the planning stage, and certainly two
years is moving right along. And I think the two years was identi-
fied because whoever wrote the legislation realized this was a big
order.

Mrs. CUBIN. Big task. That is right. Actually that was my
amendment. It is a big task, but I think that it will be certainly
useful in the time to come.

Ms. Kallaur, six offshore fields with estimated reserves of 3-1/2
trillion cubic feet of natural gas are being developed near Sable Is-
land off Nova Scotia in the Canadian waters. Have these develop-
ments impacted MMS estimates for the North Atlantic area at the
OCS?

Ms. KALLAUR. When we did our 2000 assessment, we did look at
the drilling results in Canada and updated our numbers from the
1995 assessment.

Mrs. CUBIN. Would you repeat that? I am not sure I understood
your answer.

Ms. KALLAUR. The answer is that we did take into account the
drilling in eastern Canada in developing the numbers for our own
2000 assessment.

Mrs. CUBIN. Okay. Is it within the Secretary’s authority to ac-
quire seismic data in areas which are off limits by reason of annual
appropriations riders or Executive Order?

Ms. KALLAUR. I believe it is, because I know we are able to ac-
quire environmental information, so I believe that we would also
be able to acquire seismic information.
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Mrs. CUBIN. Thank you.
Mr. Kumar, what level of drilling in the United States do you

think would be required to stabilize all production at current lev-
els?

Mr. KUMAR. One of the estimates that was published by the
National Petroleum Council, it addressed primarily gas, and I be-
lieve for the gas the estimate was that from 24-, 25,000 wells per
year, we would have to go to 40- to 50,000 wells per year to main-
tain the level needed to supply the gas.

Mrs. CUBIN. You said 25,000 wells?
Mr. KUMAR. Yeah.
Madam Chairman, we would have to essentially double the num-

ber of wells we are drilling right now for the last few years in order
to stabilize the available supply.

Mrs. CUBIN. Okay. I would like to ask each one of you—then I
am sure my time will be up even though the clock isn’t working—
based on the USGS oil and gas assessment, what—this is for each
one of you in your areas—what do you think the most promising
frontier area is for finding new oil reserves and gas reserves? Dr.
Leahy, do you want to start?

Mr. LEAHY. Yes. Certainly in my opening remarks I said our as-
sessment was targeting some areas that showed potential for nat-
ural gas, and coal-bed methane—the Rocky Mountain area is an
area that is of interest. Alaska is clearly an area of interest as well.
We are actively doing an assessment of the National Petroleum Re-
serve up there as we speak.

Ms. KALLAUR. Clearly the Gulf of Mexico, central and western
Gulf of Mexico, continue to be viewed as being highly prospective.
As I mentioned in my testimony, it is the oil production that is in-
creasing more so than the natural gas production. Industry’s num-
ber one priority at this point is having access to the Eastern Gulf
of Mexico, both for the near-shore natural gas potential as well as
having access to the deep water, where they expect to find some
large oil fields because the area straddles the very prolific central
Gulf of Mexico.

Mrs. CUBIN. Thank you.
Mr. Kumar, do you have anything to add?
Mr. KUMAR. Yes. I concur with the areas that have been men-

tioned, and, as I mentioned in my oral presentation, the Rocky
Mountain sedimentary basins, offshore Gulf of Mexico, the eastern
Gulf of Mexico, Atlantic, Pacific outer continental shelf, north slope
of Alaska. I would like to mention again for the record that on the
north slope of Alaska, the total gas resource was cited in the range
of 260 trillion cubic feet of gas. That represents a 12-year supply
at the current demand.

Mrs. CUBIN. Twelve years?
Mr. KUMAR. Twelve years. Because currently we use 22 to 23

TCF per year, and this is 260 trillion cubic feet on the north slope
of Alaska.

Mrs. CUBIN. I think you touched on a very important point, be-
cause every time an area is brought up, whether it is ANWR, wher-
ever it is, someone jumps up and says, oh, well, that is only 18
minutes’ supply, so we don’t need to open that up. That is only six
months supply, so we don’t need to open that up. But cumulatively
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there has to be—all of those minutes or days or hours or months
or years or whatever, it has a big effect.

So, okay. Thank you for your answers.
The Chair now recognizes Mr. Kind.
Mr. KIND. Thank you, Madam Chair.
Thank you again for your testimony. I really believe it is helpful

for us to have as accurate a picture as possible in regards to the
resources that are available on the public lands.

But, Dr. Leahy, let me start with you, and following up on my
opening statement with regards to some of the comments I made
with geothermal potential and that, are you aware, has USGS done
any studies or reports in the past exploring the potential of geo-
thermal sources on public lands in this country?

Mr. LEAHY. We did an assessment of geothermal resources, I
think, in about 1979, so it is quite dated.

Mr. KIND. Do you have the potential under the existing budget
right now to do a more modern update of that study looking into
the potential? If not, what resources would you need in order to
conduct such a study, and do you have the expertise in the Depart-
ment to carry out such a study?

Mr. LEAHY. We certainly have the expertise. It is a question of
priorities and funding.

Mr. KIND. Are you saying that you don’t have the resources right
now in your existing budget to conduct such a study, and would
you need some authorization from us and some appropriation from
us?

Mr. LEAHY. That is correct.
Mr. KIND. I certainly appreciate the concern, the need to look at

our short-term managing needs and what already exists and the
potential for extraction given our current energy consumption, but
it is astounding to me when you have such an abundant and clean
and inexhaustible source of geothermal energy, and we are at vir-
tual standstill in this country in exploring this potential, and you
have a country like Kenya that is way ahead of the curve even in
relation to this as tapping into this, why more attention isn’t being
devoted in this area as well.

With your permission I would like to follow up and see what we
may do to explore this in a little bit greater detail, and find out
what we can accomplish here to get you those resources so we can
start looking into this in a much more comprehensive fashion.

On an unrelated subject we were informed, or we discovered, ac-
tually, from Greenwire, which is an online news service, which re-
ported that USGS finds 16 new national monuments have energy
potential. And apparently this came from a request from some
members, Republican members, on the Parks and Public Land Sub-
committee of the Resources Committee for USGS to conduct this
report. But also apparently we didn’t receive an original copy of
that report. We have since been able to obtain an original copy. But
I wonder if we could have an understanding whenever you are sup-
plying reports, whether they are official or unofficial, to the Major-
ity, can you can shoot a copy our way, too?

Mr. LEAHY. We would be happy to do that. This was—as you
very accurately stated, a request from a Subcommittee staff, and,
frankly, having a National Assessment of resources allowed us the
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ability to do these qualitative appraisals very quickly. And we are
more than happy to satisfy the needs of individuals in Congress.

[Provided below is a response to Representative Kind’s request of
Dr. Leahy for follow-up information on geothermal energy}

The Geothermal Energy Research, Development and Demonstration Act of 1974
(P.L. 93–410) assigned responsibility for the evaluation and assessment of geo-
thermal resources to the USGS through the U.S. Department of the Interior (DOI).
The assessment efforts initiated under this Act led to the publication of USGS Cir-
cular 726, Assessment of Geothermal Resources of the United States - 1975 and
USGS Circular 790, Assessment of Geothermal Resources of the United States -
1978. These reports established the methodology for geothermal resource assess-
ments and provided estimates of potential electric power generation that have guid-
ed geothermal energy research and development for the past 22 years.

With USGS staff working in collaboration with universities, BLM and the Depart-
ment of Energy, the USGS can deliver a new geothermal resource assessment of the
Great Basin and adjoining areas within 3 years. After completion of the Great Basin
assessment, continued geothermal studies would focus on other regions with the sig-
nificant geothermal potential. The USGS has the expertise to help reduce uncertain-
ties in the assessment of domestic geothermal resources and to participate in re-
search efforts in geothermal science and technology to benefit the development of
geothermal energy. In order to accurately assess the geothermal resources of the
western U.S., significant progress needs to be made on understanding the processes
responsible for the formation of geothermal systems, particularly in the Great
Basin. Recent investigations of the interrelationships among heat flow, ground-
water circulation, active faulting, volcanism, and geochemical fluid-rock interactions
suggest that the Earth Science community is on the verge of developing a new, com-
prehensive understanding of geothermal systems. The resulting models for the na-
ture and extent of geothermal systems would not only improve the accuracy of any
new assessment but also enable the development of more economical exploration
and development strategies for geothermal energy.

What is the geothermal energy resource base? For the potential geothermal elec-
tric power yield from identified systems, estimates vary from 6300 to 27,400MW, de-
pending on the analysis of specific systems and assumptions regarding the impact
of new technologies. The electric power potential from undiscovered resources is far
less certain. The estimates in Circular 790 range from 72,000 to 127,000 MW, al-
though these are almost certainly overstate the extent of undiscovered resources.

What is USGS doing now in geothermal resources? The USGS conducts research
into the nature of volcano-hosted geothermal systems as part of the Volcano Haz-
ards Program. This research is focused on volcanic systems posing a significant haz-
ard and only involves existing or potential geothermal reservoirs in three places -
Long Valley and Medicine Lake in California and Kilauea in Hawaii. The USGS
also continues to monitor the thermal features contained within Yellowstone
National Park.

Mr. KIND. Apparently the report I am referring to was an unoffi-
cial report, not an official. Can you tell me the difference?

Mr. LEAHY. Basically it is a request for information. It is not a
published report. It would be much like someone calling in and
asking a question, a citizen, in terms of what are the Appalachian
Mountains made out of. It was not a major effort to put together
a response to that request.

Mr. KIND. I believe we do have copies of that report. I would ask
unanimous consent to have that included in today’s hearing as
well.

Mrs. CUBIN. Without objection. We haven’t seen this either.
[The aforementioned report was too lengthy to be included in the

printed hearing. It has been retained in the Committee’s files.]
Mr. KIND. All right. I appreciate that. Thank you, Dr. Leahy.
Dr. Kumar, let me move to you. Within the last week obviously

many of us are aware of the reports of the Brazilian oil rig that
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has sunk now in the South Atlantic due to fire and explosion, and
one of the pillars collapsing, and it going down. There appears to
be every effort being made in order to contain any type of spill that
may result from the sinking of that oil rig, but what we are looking
at is a potential of 312,000 gallons of diesel fuel and 78,000 gallons
of crude oil that could potentially be released into that environ-
ment. Do you have any more information perhaps in regards to
what happened down there resulting in this sinking of the oil rig,
and could you speak to the potential off our own shores of such an
accident occurring here?

Mr. KUMAR. Congressman Kind, I am not personally aware of ex-
actly what happened. I haven’t seen the reports myself. I do know
the country of Brazil quite well. I have done a lot of geology there.
I have published papers on the geology of Brazil.

In this particular incident we don’t know whether it was a
human error or a machine failure or something else. Obviously
these kinds of things are possible in Brazil. Each incident has to
be looked at in its own way, and the incidents that have happened
in the past, many times they have been related to transportation.
Exploration and production accidents are actually much, much less
than the transportation errors. In transportation things happen
over many years.

Mr. KIND. Perhaps, Madam Chair, I may suggest that might be
an appropriate area for future hearing exploring into what hap-
pened down there with that Brazilian oil rig, and also exploring in
a little more detail the potential here off our own coast, because ob-
viously when you are exploring and drilling, you also have to trans-
port it. I think we need to be sensitive to those safety concerns as
well. So I thank you, and I appreciate your testimony.

Mrs. CUBIN. The gentleman’s time has expired. I ask unanimous
consent to insert into the record an article about that spill from the
Chicago Sun Times where the article says that this spill poses
minimal threat to the environment, that there is a plan in place
to protect the environment. ‘‘scientists’’—this is a quote—‘‘Sci-
entists said the environmental impact would likely be negligible.
The lighter diesel fuel oil tends to evaporate in just a few days.’’
so, we just need both sides of the story on that.

[The article referred to follows:]
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Mrs. CUBIN. The Chair now recognizes—I don’t know who was
here first.

Mr. THORNBERRY. Thank you, Madam Chairman.
I would like to ask unanimous consent, Madam Chairman, that

a letter I received from a constituent, Mr. Dwayne Cochran, who
is an engineer with some considerable expertise with ANWR, be
considered as part of the record. It is a very detailed discussion of
some of those issues. I think it would be important to include as
part of the record.

Mrs. CUBIN. Without objection.
[The letter from Mr. Cochran follows:]
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Mr. THORNBERRY. Dr. Kumar, I think you started out your testi-
mony in a way that is helpful to kind of put these discussions in
a bigger context. You cite the energy information statistics that
now 88 percent of our energy comes from fossil fuels, and their esti-
mate is that over the next 20 years, total energy consumption is
going to go up by about a third. The petroleum demand is going
to go up by about twice that fast. Natural gas demand will go up
faster than total energy demand will go up. And they also find that
even if we get a 37 percent increase in energy efficiency, crude oil
imports will increase to about 64 percent of our domestic supply.
And so not only are we going to continue to be dependent upon oil
and gas—and actually it seems like grow more dependent upon oil
and gas—our dependence upon foreign sources of oil and probably
gas are also going to increase.

I think that is what makes these assessments important as we
try to figure out how we can keep from sinking as fast into greater
dependency.

I thought it was interesting in your testimony you, as I under-
stood it, said that as we do these various assessments along, they
tend to increase. In other words, the more we are out there drilling,
exploring and surveying, the more we seem to find.

You know, we have all heard over a number of years that we are
running out of oil and gas. We are running out of oil and gas. But
it doesn’t seem to work out that way. You say we keep finding sur-
prises. Is that what is happening, that the more we are out there
finding, the more supply we tend to discover?

Mr. KUMAR. Congressman, my State, which was one of the ear-
liest States to produce oil and gas in the United States, there are
basins that have been producing for 70 years, and yet we are find-
ing new significant reserves in the east Texas basin and Fort
Worth basin, in Oklahoma. These are places that have people been
studying and producing for 60, 70 years, and yet we are finding
new reserves, new discoveries that are commercial and making
money for people today. In the north slope of Alaska, Prudhoe Bay,
giant field, major work has been done there, and yet in the 1980’s
Point McIntyre was discovered, which was a 500-million-barrel
field, the largest discovery of the 1980’s for the United States, and
that was primarily a surprise because a few years earlier, few wells
had been drilled through it without recognizing a 500-million-bar-
rel field until ARCO and partners went back and drilled there.

Yes, sir, the technology has improved. Technology has provided
an additional efficiency. So between surprises and technology, and
attempts to keep doing things and having different ideas from dif-
ferent people working the same area, those are all the things that
contribute to our resources.

Mr. THORNBERRY. You don’t have any reason to believe that we
are at the end of technological development for finding new sup-
plies of oil and gas, do you?

Mr. KUMAR. No, sir.
Mr. THORNBERRY. Ms. Kallaur, let me ask you, as I look at your

map and your assessment around the country, it looks to me like
the highest numbers are the places where there is the most drill-
ing. So I listen to what we have just been talking about, and I won-
der, you know, those places that have for whatever reason been
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placed off limits, isn’t it difficult for you to make your assessments
where there is not the kind of activity that there is down in the
Gulf of Mexico? It looks to me like where there is the most drilling,
the most work, the most surveying, that is where we have the most
reserves.

Ms. KALLAUR. I agree with you, Congressman, because even in
my testimony I say our numbers for the moratoria areas are much
more uncertain because of the lack of activity. I think those who
are familiar with the Gulf of Mexico realize that in the late 1980’s,
it was viewed as the ‘‘Dead Sea’’, and then companies began to de-
velop prospects in deeper water. Now it is a world-class production
province.

So things do change with additional activity, even though there
are some areas companies have spent a lot of money drilling dry
holes. But generally, particularly now with the new technology,
more prospects are found if there is further drilling activity.

Mr. THORNBERRY. Dr. Leahy, would you agree with this point
that generally everybody else has agreed with: As we explore more
and survey more and drill more and find out more information,
generally there is more available?

Mr. LEAHY. I would just like to refer to the chart I had up before,
and this is our 1995 Natural Oil and Gas Assessment. If you look
at the dark green pieces of the pie, which is reserve growth, that
is really what we are talking about here. The development of tech-
nology, 3-D seismic and directional drilling, has improved the
amount of our estimate in terms of what may be in these known
fields.

Mr. THORNBERRY. Thank you.
Mrs. CUBIN. The Chair now recognizes the gentleman from Okla-

homa Mr. Carson.
Mr. CARSON. Thank you so much, Madam Chairman. I just have

a couple of questions to the panel about the proven reserves versus
the prospective resources, a distinction that Dr. Kumar so elo-
quently presented to us in the testimony.

A couple of you mentioned that we are consuming, if I am not
correct, about 7.5 billion barrels of petroleum liquids per year. Dr.
Kumar, would that be roughly correct?

Mr. KUMAR. Yes, sir.
Mr. CARSON. And about 22 trillion cubic feet of gas per year are

being consumed as well; is that correct?
Mr. KUMAR. Yes.
Mr. CARSON. Now, the estimates from the USGS as well as your

organization a few years ago talk about the prospective oil reserves
or resources. If you could clarify which of those it was, in the stud-
ies in ANWR, that talks about a mean value of about—I think it
was between 6 and 7 billion barrels of oil in ANWR; is that roughly
correct? Or perhaps Dr. Leahy from the USGS.

Mr. LEAHY. In terms of the USGS 1998 Assessment, in the 1002
area, there was a mean estimate of 7.7 billion barrels of oil.

Mr. CARSON. And that would be seen as resources or reserves in
Dr. Kumar’s distinction?

Mr. LEAHY. This would be resources.
Mr. CARSON. Understood.

VerDate 11-MAY-2000 16:16 Dec 04, 2001 Jkt 000000 PO 00000 Frm 00067 Fmt 6633 Sfmt 6602 71289.TXT HRESOUR1 PsN: HRESOUR1



64

It is probably an elementary question. In the testimony you talk
about the amount of resources there, Dr. Kumar, and you empha-
size how highly contingent these are. What is the likelihood of real-
ization of a resource into a reserve?

Mr. KUMAR. I can refer to that chart here, Congressman Carson.
These assessments that MMS and USGS does, they are based on
the data that is available and yet they are only estimates. The only
way the resource can be converted to a reserve would be through
exploration activity, actual drilling and proving that resource.

So at ANWR today, the numbers that Dr. Leahy just mentioned,
that is still the resource, and in their publication there is a whole
range and that 6.8 billion barrels is the means of that estimated
resource. There is no way that is going to be considered a reserve
until that has been drilled and meets the definition of the Security
and Exchange Commission on what the reserves are, which has to
be commercially producible with the current technology.

Mr. CARSON. I am sympathetic to opening up ANWR for explo-
ration production, but it seems under the predictions of USGS and
what you present in your testimony that our consumption is 7 bil-
lion barrels of petroleum liquids per year. The mean value of
resources at ANWR is roughly 7 billion barrels of oil. We are talk-
ing about, under the mean value, ANWR might produce about 1
year’s worth of petroleum liquids consumption for the country? Is
that an accurate statement?

I know that obviously if the reserves in ANWR prove to be far
above the mean value that that could change.

Mr. KUMAR. Congressman, the way I look at it, Prudhoe Bay has
produced almost 10 billion barrels of oil so far, and all of these oil
fields, as you know in your own State, they stay producing and con-
tributing to the national mix for a long, long time. So ANWR, if it
produces roughly one million barrels a day, we are looking at 15
percent of national production for the next 10, 15, 20 years. I think
that is probably the more appropriate way to look at a resource be-
cause I hope it never happens that everything else in the country
would be shut down and there would be only one field in the whole
area that will be supplying the rest of the country.

Mr. CARSON. Right. Understood. Understood. Across the country,
what is the natural gas production per year? How many trillion
cubic feet of natural gas production do we have in this country
right now? Perhaps Dr. Leahy from the USGS, you could answer
that question.

Mr. LEAHY. I believe you mentioned 22 trillion cubic feet, and I
believe of that about 4 trillion cubic feet is imported. The rest is
domestic.

Ms. KALLAUR. I believe the OCS produces 5 TCF, and that is ap-
proximately 25 percent of domestic production. So I am assuming
it is about 20 TCF that are produced domestically with the remain-
der imported from Canada.

Mr. CARSON. For all of the major areas of Federal lands that
were discussed here, the Rocky Mountain Sedimentary Basin, the
Eastern Gulf, Alaska, the Central and Western Gulf, what are the
mean values of predicted resources there for both gas and oil? Do
you have that information at your disposal?
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Ms. KALLAUR. In terms of the offshore, the mean conventional
resources is 362.2 trillion cubic feet of natural gas.

Mr. CARSON. That would be between both Pacific, Atlantic, as
well as the Gulf?

Ms. KALLAUR. Yes it includes moratoria areas as well as non-
moratoria areas.

Mr. CARSON. Thank you very much, Madam Chairman.
Mrs. CUBIN. The Chair now recognizes the gentleman from

Nevada, Mr. Gibbons.
Mr. GIBBONS. Thank you very much, Madam Chairman.
I was very interested in the statement of the Ranking Member

when he opened his comments about the need for developing geo-
thermal. I come from Nevada, a State that has very little oil and
gas, although it does have some, but it has a great deal and a great
potential for geothermal energy.

One of the big problems we have, however, in the State of
Nevada is the continual attempt at the restrictions of areas that
have these potentials. In fact, just last year the creation of the
Black Rock National Conservation Area put off limits one of the
largest geothermal producing areas in the State of Nevada, with
about 1.3 million acres in Nevada off limits to geothermal.

If we continue to go in this direction where we restrict the devel-
opment of geothermal, we will at some point find that the develop-
ment of those geothermal resources is nonexistent, that we cannot
make that difference.

I want to get back to the testimony of Dr. Leahy and Ms.
Kallaur. The USGS—and this is one where I would ask you to help
me—the USGS and the Minerals Management Service use two dif-
ferent terms. One of them is technically recoverable resources and
the other, Minerals Management, is ‘‘conventionally recoverable
resources.’’ .

Will each of you tell me what you mean by that? Are they the
same terms and, if they are, why are you using two different
terms?

Ms. KALLAUR. Let me try to answer that question, sir. They are
the same terms, and I think if we had to do it over again we might
use the same terms. I think the one difference is that when USGS
comes up with a number for what they call ‘‘technical’’, they in-
clude coalbed methane, tar sands and some of what I would con-
sider more exotic fuels; whereas, our ‘‘conventional’’ number only
includes oil and gas.

Mr. GIBBONS. So would there be a difference then in the defini-
tion of total reserves available to the United States, based on your
terminology versus USGS?

Ms. KALLAUR. No, I think we can do a comparable chart so you
would be able to see what the total amount is for conventional
resources, both onshore and offshore, as long as we were able to do
it from the USGS resource estimates, including tar sands and coal-
bed methane.

Mr. LEAHY. I would agree with Ms. Kallaur on the comparability
of the numbers.

Mr. GIBBONS. Okay.
Mr. LEAHY. Also, I would like to state that the definition of ‘‘tech-

nically recoverable’’ is in my written testimony, but the way I guess
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I would characterize it very simply, it is the quantity that can be
extracted with current technology.

Mr. GIBBONS. Very good. Would you, for the record, submit to
this Committee the refined estimates based on a common termi-
nology for the use of reserves?

Ms. KALLAUR. Yes.
Mr. GIBBONS. Just submit it for the Committee. I would appre-

ciate it.
Ms. KALLAUR. Yes, sir.
[The information referred to follows:]
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Mr. GIBBONS. Mr. Leahy, the crude oil, the estimated resources
that are based on the USGS studies, presented in testimony to this
Subcommittee on March 21st, in 1996, appears to differ signifi-
cantly from that presented in Circular 1118, and indeed your testi-
mony here today, which is different. Specifically the 1996 testi-
mony, total estimated technically recoverable reserve, crude oil re-
serves were 142 billion barrels versus the 112.3 billion barrels in
Circular 1118 in your testimony. Can you explain this difference to
us?

Mr. LEAHY. Yes, I can. The results of the USGS 1995 National
Oil and Gas Assessment, I believe it is on page 2 of my testimony,
what we did in that earlier assessment is to combine the estimates
for oil, which is 112 billion barrels, with the natural gas liquids;
and these are liquids. They call them condensates, too. When the
pressure in the reservoir is reduced, they go from a gas phase to
a liquid phase, and we included them with the oil estimate. That
estimate is about 30 billion barrels. So if you add them together,
the number is the same as that earlier testimony.

Mr. GIBBONS. Dr. Kumar, you indicated in your testimony and
state that we have very large natural gas and oil reserves in the
United States. If this is the case, why aren’t we using, drilling, pro-
ducing these resources today? What is the barrier? What are the
limitations that you see?

Mr. KUMAR. Well, one of the main barriers, Congressman, is ac-
cess. We just heard how many of the areas that have significant
potential are off limits, the East Coast of the United States, Arctic
National Wildlife Refuge, the Pacific OCS, and the resources can
never be converted to reserves and supply unless the industry can
go and have access.

In addition, since the 1980’s, while in our own country oil compa-
nies were having trouble getting access, the permitting process was
getting more and more onerous year after year after year. I person-
ally dealt with that in Alaska for almost 10 years. At the same
time the rest of the world was opening up, and companies found
going outside the United States sometimes they could find bigger
targets to look at and the climate was sometimes more welcoming
to them outside the country than in their own country.

Mr. GIBBONS. I see my time is up, Madam Chairman.
One last statement or question. Dr. Kumar, could you for the

Committee and for the record submit to us your estimate, your
agency’s or organization’s estimate, of what oil and gas reserves or
resources are precluded, locked up and unavailable out of the total
that this country may possess? Can you give us that kind of an es-
timate on paper at a later date?

Mr. KUMAR. We can provide a summary of what has been
already generated by various agencies. Our association, as I men-
tioned in my testimony, we do not generate numbers, and the rea-
son is that our thousands of entities in the United States are ac-
tively working for oil and gas, and we thrive on having differences
of opinion. So we would be happy to submit a summary that was
published actually by the National Petroleum Council recently,
which actually right now in front of me there is a map that shows
the areas that have been locked up and that are not available. So
we will be very happy to submit our AAPG position on that.
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Mr. GIBBONS. That would be fine.
Thank you, Madam Chairman.
[The information referred to follows:]
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Mrs. CUBIN. The Chair now recognizing the gentleman from
Massachusetts, Mr. Markey.

Mr. MARKEY. Thank you, Madam Chair.
Dr. Leahy, ‘‘technically recoverable’’ is a term of limited useful-

ness in the real world. Don’t you agree?
Mr. LEAHY. Yes.
Mr. MARKEY. Since it presumes that you have infinite money to

spend. So, for example, if I ask you to tell me how many technically
recoverable kilowatts of solar energy fall in California each day, it
is a lot. I mean, it is technically recoverable, every single ray of sun
that hits in California, but it is not available at a reasonable price.

So proponents of drilling in ANWR often use the number 16 bil-
lion barrels of technically recoverable oil, citing the USGS as their
authority. If you were trying to give Congress an accurate idea of
what ANWR might contribute to our energy supply, would you use
that number?

Mr. LEAHY. What you raise is an interesting issue, and, of
course, the economics are a key element here.

Mr. MARKEY. Would you call that number misleading?
We need help here. We are trying to make big decisions.
Mr. LEAHY. I think the number, as stated, as technically recover-

able, is correct.
Mr. MARKEY. But, again, solar energy is technically recoverable.

We are talking about—remember now, there has been an EIS that
has been approved for 18 years to bring the natural gas down from
Prudhoe Bay. That is economically recoverable under your defini-
tion, is that not true?

Mr. LEAHY. Technically.
Mr. MARKEY. Technically, I mean technically recoverable?
Mr. LEAHY. Yes.
Mr. MARKEY. Yes, okay. So we need a little bit of help now as

we are looking over at this other issue.
Mr. LEAHY. I think, again, I will go back to my earlier statement

that the economics come to play here. Frankly, one has to add that
economic piece in terms of cost.

Mr. MARKEY. That is not your job?
You would agree with me that there is a tendency for that term

‘‘technically recoverable’’ to be misleading, though, would you not?
Mr. LEAHY. Well, we have attempted in our assessments to add

the economic piece. In my testimony, I believe there is a chart at
the end that demonstrates how these estimates change as a func-
tion of the market price of oil.

Mr. MARKEY. What is economically recoverable at $30 a barrel?
Mr. LEAHY. I will use the mean value—.
Mr. MARKEY. Yes, please.
Mr. LEAHY. —in terms of the probability. Approximately six bil-

lion barrels.
Mr. MARKEY. Six billion, okay; not 16.
Okay. Thank you.
Now have you ever done a study such as the one you have done

on the refuge for the National Petroleum Reserve?
Mr. LEAHY. Excuse me?
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Mr. MARKEY. Have you ever done a study such as the one you
have done on the refuge, the Arctic Refuge, for the National Petro-
leum Reserve?

Mr. LEAHY. We have one in progress as we speak.
Mr. MARKEY. When was the last one you conducted? Have you

ever conducted one?
Mr. LEAHY. Approximately 20 years ago.
Mr. MARKEY. Now, the National Petroleum Reserve, that is not

a refuge, is it?
Mr. LEAHY. No, it is not.
Mr. MARKEY. It is a wilderness in the legal sense, is it not?
Is it a wilderness in the legal sense, the National Petroleum Re-

serve?
Mr. LEAHY. No.
Mr. MARKEY. No, absolutely not. It is intended to provide a

source of oil and gas for our country, is it not?
Mr. LEAHY. That is correct.
Mr. MARKEY. Democrats and Republicans, as far as you know,

agree on that?
Mr. LEAHY. Yes.
Mr. MARKEY. So why have you spent so little time analyzing

what is legally approved by Democrats and Republicans instead of
spending so much time on what is legally prohibited in terms of
your analysis of technically recoverable oil and gas?

Mr. LEAHY. Well, I think we try to look at frontier areas across
the board.

Mr. MARKEY. But why would you look at them before you have
looked at the National Petroleum Reserve where we all agree that
there should be drilling?

That doesn’t make a lot of sense to me, sir.
Mr. LEAHY. We look at areas that have potential. As I stated in

my testimony, this issue—.
Mr. MARKEY. But there is a prohibition on the refuge, as this

Committee is well aware, and there is none in—what I am saying
is I don’t think you have been providing the right focus for your
agency in terms of what would have been useful for Congress and
for the private sector.

Now, BP recently announced that they are looking at a very
large structure in the NPRA. Are you familiar with it?

Mr. LEAHY. Yes.
Mr. MARKEY. Now BP says it is the same size as Kuparuk Field

structure. Kuparuk is the second largest field in the North Slope,
second only to Prudhoe Bay, is that correct?

Mr. LEAHY. I will have to check.
Yes, that is correct.
Mr. MARKEY. It is. Okay. Good.
Mrs. CUBIN. Would the gentleman yield if I make up the time for

him?
Mr. MARKEY. Yes.
Mrs. CUBIN. The reason they did ANWR was because in a lame

duck session in 1980, when Jimmy Carter was the President, the
Congress told them they had to do it, told USGS they had to do
it. So that is why they did it.
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Mr. MARKEY. Has there been any updating since 1980 in the
Arctic Refuge?

Mr. LEAHY. 1998 was the recent one.
Mr. MARKEY. Was that because of a Jimmy Carter lame duck

session or request, do you know?
Mr. LEAHY. No. There had been some seismic information col-

lected on ANWR. There was new information on drilling in State
lands adjacent to ANWR.

Mr. MARKEY. All right. I appreciate it, but not in the National
Petroleum Reserve, yes.

People are still blaming Jimmy Carter for the energy crisis. They
are giving Ronald Reagan credit for the entire 1990 economic recov-
ery, which I appreciate.

Do the economics of searching for natural gas on the North Slope
change once a pipeline is built?

Mr. LEAHY. They certainly will.
Mr. MARKEY. They would. So all of that oil that has now been

a by-product of—all of that natural gas that has historically been
a by-product of looking for oil takes on a different light, does it not,
once a pipeline is built?

Mr. LEAHY. That is correct.
Mr. MARKEY. We approved the building of a natural gas pipeline

back in 1982, but it has never been built. Democrats and Repub-
licans agreed on that. Now I am told by those who hold the permits
that it is now econometrically likely that it could be built and a full
return could be given.

How much more gas could we expect to find up there if there was
a pipeline in place to bring it out?

Mr. LEAHY. Technically recoverable, and this is—the only num-
bers I have are the ANWR 1002 area, but there are other numbers
for more of Alaska and we would be glad to share those with you,
but in terms of ANWR it would be about 3.5 TCF at the mean
value.

Mr. MARKEY. Okay. Let me ask one final question. BP, the larg-
est player in the North Slope, recently sent me an estimate of oil
dependence in the year 2010. It was based on the estimates of a
leading consultant whom they respect. The estimate is that assum-
ing no significant change in current policies our oil dependence will
fall, not increase, over the next 10 years. Instead of rising to 61
percent, as estimated by EIA, it will fall to 50 percent. Fifty per-
cent is the 10-year goal in the Senate energy bill, as you know, that
we would basically reach if we drilled in the ANWR.

In other words, if BP and their consultant are correct, are we
already going in the right direction and would we reach the Senate
goal even if we don’t touch the Arctic Refuge? Do you agree with
that analysis?

Mr. LEAHY. That is a policy issue and, frankly, our role is to pro-
vide the estimates of the resource.

Mr. MARKEY. Mr. Kumar, could you give me your view on that?
Do you agree with BP?

Mr. KUMAR. I have not seen that report or the statement or the
consultant that provided that, but I personally think it would be
very unlikely that we can reduce our dependence on foreign oil.
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Mr. MARKEY. I have the BP report here, Madam Chair, and I
would like to get permission to put it into the record.

Mrs. CUBIN. Without objection.
Mr. MARKEY. I think it would be very helpful to our discussion.
[The information referred to follows:]

VerDate 11-MAY-2000 16:16 Dec 04, 2001 Jkt 000000 PO 00000 Frm 00083 Fmt 6633 Sfmt 6602 71289.TXT HRESOUR1 PsN: HRESOUR1



80

VerDate 11-MAY-2000 16:16 Dec 04, 2001 Jkt 000000 PO 00000 Frm 00084 Fmt 6633 Sfmt 6602 71289.TXT HRESOUR1 PsN: HRESOUR1



81

VerDate 11-MAY-2000 16:16 Dec 04, 2001 Jkt 000000 PO 00000 Frm 00085 Fmt 6633 Sfmt 6602 71289.TXT HRESOUR1 PsN: HRESOUR1



82

VerDate 11-MAY-2000 16:16 Dec 04, 2001 Jkt 000000 PO 00000 Frm 00086 Fmt 6633 Sfmt 6602 71289.TXT HRESOUR1 PsN: HRESOUR1



83

VerDate 11-MAY-2000 16:16 Dec 04, 2001 Jkt 000000 PO 00000 Frm 00087 Fmt 6633 Sfmt 6602 71289.TXT HRESOUR1 PsN: HRESOUR1



84

Mrs. CUBIN. Last week Mr. Downey testified in front of the Com-
mittee that if you take the gas out of the ground first then you
can’t get the oil out so you are wasting the oil resource, and that
is one of the biggest reasons why it hasn’t been economically fea-
sible to do that because they don’t want to waste the oil that is in
there.

The Chair now recognizes Mr. Tancredo.
Mr. TANCREDO. Thank you, Madam Chairman.
Ms. Kallaur, the MMS revised its estimates upward, significantly

upward, on conventionally recoverable resources in the Gulf of
Mexico.

Ms. KALLAUR. Yes.
Mr. TANCREDO. Could you give us a little more detail as to why

these estimates increased and perhaps where the identified
resources exist?

Ms. KALLAUR. Yes. The majority of the increase is attributable
to the new finds in the deep water, and in addition there were sev-
eral new prospects that were analyzed in the 2000 assessment that
were not analyzed in the 1995 assessment.

Mr. TANCREDO. If you can segregate the data, how about in Sale
Area 181; if you could identify it specifically how would the
resource estimates compare to the NPCS estimate of 7.9 trillion
cubic feet of gas?

Ms. KALLAUR. The numbers that we are currently using for Sale
181 are 396 million barrels of oil and 2.9 trillion cubic feet of nat-
ural gas. And I note that the NPC numbers, or the industry num-
bers, I have seen are much higher.

Mr. TANCREDO. Thank you. That is all the questions I have.
Mrs. CUBIN. The Chair now recognizes Mr. Inslee.
Mr. INSLEE. Thank you, Madam Chair.
I have some articles from the New York Times about the sinking

of the oil rig, the Brazilian rig. If I may enter these into the record,
I would appreciate that opportunity.

Mrs. CUBIN. Without objection.
[The articles referred to follow:]

WIDOWS OF OIL WORKERS MOURN IN BRAZIL

BY MICHAEL ASTOR, ASSOCIATED PRESS WRITER

MACAE, Brazil (AP)—Widows of oil workers tossed rose petals from a helicopter
Wednesday over a mile-long oil slick in the South Atlantic where the world’s biggest
floating oil rig sank Tuesday, taking eight bodies with it.

Meanwhile, the president of Brazil’s Environmental Protection Agency, Hamilton
Casara, flew over the site of the spill to assess the damage, and an 11-boat flotilla
worked to contain the oil.

According to the state oil company, Petrobras, some 80,000 gallons of mostly die-
sel fuel already had leaked but thanks to cleanup efforts and evaporation only 3,000
gallons remained on the surface.

‘‘The slick is moving northeast out to sea but there is absolutely no risk whatso-
ever that it will hit beaches,’’ said Petrobras’ Environment and Safety Super-
intendent Irani Varela.

An overflight of the area revealed a slick about a mile-and-a-half long and a half-
mile wide along with scattered debris from the platform, which sank about 75 miles
off the coast.

‘‘It’s not a disaster. But the oil could affect migrating species and possibly eco-
systems near the coast, like banks of coral,’’ said Roberto Kishinami, the head of
Greenpeace in Brazil. ‘‘This will have an impact on the environment and Petrobras
is glossing over it.’’ Petrobras President Henri Phillipe Reichstul said he believed
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containers holding 312,000 gallons of diesel fuel would collapse under water pres-
sure on the sea bottom at a depth of 4,455 feet.

The rig also had 78,000 gallons of crude—most of it in hoses between the wells
and the rig. Those hoses were attached when the rig went down and could break,
he said.

The 40-story-tall rig began sinking on Thursday after three unexplained explo-
sions ripped through it. Two of the 175 workers were killed, and eight others are
missing, presumed dead inside the sunken rig. Rescue workers wept as the rig sank
beneath the waves on Tuesday.

Petrobras said it had done everything possible to recover the bodies.
Relatives of the victims, however, believe otherwise.
‘‘I won’t leave here without his death certificate, and I won’t stop fighting to get

his body back,’’ said Rita Araujo.
‘‘They can turn the rig upside down, do anything they have to. I want Charles’s

body. Even if it’s just the bones, I want them,’’ said Vanusi Oscar, widow of oil
worker Charles Oscar.

Varela, the Petrobras safety official, said recovering the bodies would be almost
impossible given the depth of the water of about a mile.

Built in Italy and later modified in Canada, the rig was the top producer in the
oil-rich Campos Basin, which accounts for most of the 1.5 million barrels of oil
Brazil produces daily. The platform was pumping about 83,000 barrels of oil and
processing 1.3 million cubic meters of gas daily, but the company had plans to raise
its production to 180,000 barrels a day.

Oil workers plan to stage a 24-hour work stoppage to protest safety conditions
and honor the dead on Thursday.

OIL RIG SINKS; SOME LEAKING IS ‘‘INEVITABLE,’’ OFFICIAL SAYS

BY LARRY ROHTER

The New York Times Company, March 21, 2001
RIO DE JANEIRO, March 20, 2001—After 5 days of frantic efforts to keep it

afloat and recover the bodies of nine workers left onboard, the world’s largest off-
shore oil platform sank into the South Atlantic this morning.

Henri Philippe Reichstul, president of the state-controlled oil company, Petroleo
Brasileiro, or Petrobras, which operated the rig, said today that it was ‘‘inevitable’’
that at least some of the nearly 400,000 gallons of oil stored on it would spill into
the ocean.

Brazilian television showed the platform, which was 40 stories high and weighed
more than 31,000 tons, tipped over sideways and almost entirely submerged this
afternoon, with little more than a helicopter pad still above water.

The giant rig, known as P–36, was built in Italy and later modified at shipyards
in Canada and Singapore before Petrobras acquired it through a Bolivian inter-
mediary; it was insured for $500 million.

It began operating a year ago this month in the oil-rich Campos Basin in the
South Atlantic, about 78 miles off the coast of Rio de Janeiro state. Drilling to a
depth of more than one mile, the platform had been producing 83,000 barrels of oil
a day, about 5 percent of the total output of Petrobras.

But early on March 15, the rig was shaken by a series of explosions and began
to list.

With fires raging and one firefighter already dead, all but 9 of the 175 workers
were evacuated to another platform, and then to the mainland. Petrobras workers
immediately began to try to stabilize the platform and find their missing co-workers,
who are presumed dead.

Rough weather and high waves have hampered their work. ‘‘Sea conditions un-
doubtedly complicated the work of the divers and contributed to the sinking of Plat-
form P–36,’’ Mr. Reichstul said today at a news conference. ‘‘Certainly the bad
weather accelerated its sinking.’’ He also said that the rig’s oil and gas wells had
been sealed before it was evacuated. But oil and diesel fuel were stored in tanks
aboard the rig, and industry experts said the tanks would almost certainly be rup-
tured by mounting water pressure as the platform sank. The ocean is about 4,400
deep at the site of the rig.

Petrobras officials said that more than a dozen vessels equipped with floating bar-
riers have been sent to try to contain any spill.

Meteorologists said today that prevailing winds were blowing to the south, away
from the coast, but that high winds were also preventing effective use of the bar-
riers.
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‘‘There is a plan in place to protect the environment,’’ Mr. Reichstul said. ‘‘We are
not terribly worried about the environmental question.’’ The demise of P–36 is the
latest in a series of problems for Petrobras, whose stock price fell more than 2 per-
cent as soon as the sinking was announced.

Two major oil spills in 14 months have led to large fines and heavy criticism of
the company, Brazil’s largest, which produces nearly all the country’s oil and re-
ported a profit of $5.2 billion in 2000.

The platform disaster is also a setback for Brazil’s drive to become self-sufficient
in oil.

Petrobras had been producing about 1.5 million barrels a day and hoped to raise
its output to 1.8 million barrels by 2005. But now, the company will need to spend
an estimated $500 million importing oil to replace P–36’s lost production until a new
rig can be bought and put in place.

‘‘We’re going to increase oil production this year, despite the accident, ‘‘ Mr.
Reichstul said. ‘‘Production in 2001 will exceed that of last year.’’

STRICKEN RIG ADDS TO PETROBAS WOES

BY JENNIFER L. RICH

March 20, 2001, The New York Times Company
SAO PAULO, BRAZIL, March 19, 2001—With its largest offshore oil platform still

listing after a series of deadly explosions last week, Brazil’s state- owned oil com-
pany, Petroleo Brasileiro, or Petrobras, is struggling to ease the damage to its bot-
tom line and to the international reputation it has painstakingly built.

The accident is the latest in a string of problems, including environmental disas-
ters, that Petrobras has had to answer for.

‘‘It has been a pretty bad last 14 months, and clearly the company has suffered
as a result of that,’’ said Myles McDougall, senior petroleum analyst at ABN Amro
in Sao Paulo.

After three explosions crippled one of the oil platform’s support pillars on Thurs-
day, causing the 40-story rig to sink more than 13 feet, Petrobras has been fran-
tically working to keep the $350 million rig afloat. Ten of the platform’s 175 workers
are presumed to have died in the explosions and one is seriously injured, making
the accident the deadliest on a Brazilian oil rig since 1984. Petrobras today named
a commission to investigate the cause of the explosions.

The platform, situated in the oil-rich Campos Basin, 120 miles off the coast of the
state of Rio de Janeiro, had stopped sinking by Sunday, but a storm front brought
larger waves today, causing the rig to lean further.

Petrobras is hoping that the rig, which is covered by $500 million in insurance
and is one of the world’s largest platforms, can be saved. If so, the company said
it would take at least a year to repair the structure, resulting in a loss of production
worth $450 million this year.

If the rig sinks, the 400,000 gallons of crude and diesel fuel on board will probably
spill, increasing clean-up costs and leaving the company open to fines for environ-
mental damage.

Analysts say that the financial damage to Petrobras, while significant, should ac-
count for only about 6 percent of the company’s earnings. Last year, the company
reported net profit of $5 billion, up from $880 million in 1999.

More damaging, the analysts say, may be the short-term effect of having to import
additional oil on Brazil’s already precarious trade deficit. At present prices, the im-
ports could cost as much as $40 million a month.

The platform, called P–36, has been in production since March 2000, processing
around 80,000 barrels of oil a day, or slightly more than 5 percent of Brazil’s daily
production of about 1.3 million barrels. Production on the rig was to reach 180,000
barrels a day by 2003, helping the country, which consumes about 1.8 million bar-
rels of oil a day, reach oil self-sufficiency by 2005. Such production was also ex-
pected to increase Petrobras’s oil and gas exports, currently a tiny portion of its
business.

Analysts say that the accident should not affect Brazil’s long-term oil plans. But
to resume production as soon as possible, Petrobras is considering subcontracting
P–36’s oil processing to smaller production ships or diverting a new platform, which
recently arrived in Brazil and was going to be used elsewhere, to replace the dam-
aged one.

After a 50-year monopoly, the Brazilian oil industry recently opened to private
and foreign companies. To compete with the multinational newcomers, Petrobras
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has been modernizing and streamlining domestic operations, cutting staff to 33,000
from around 70,000 the last 7 years while stepping up development and production.

Employee unions say that in Petrobras’s rush to expand production, it has over-
looked security precautions that could have prevented last week’s accident. And they
say that the downsizing and the hiring of contract laborers have resulted in 82
deaths nationwide at company facilities the last 3 years, including the deaths ear-
lier this year of two workers on a natural gas platform also in the Campos Basin.

‘‘For Petrobras to outsource these jobs creates a certain level of risk for us, since
these workers are often not as prepared as we are,’’ said Coaracy Guimar es, a di-
rector at Sindipetro, the Brazilian petroleum workers union.

The unions organized protests last Friday, demanding stricter attention to work-
ers’ safety.

Analysts say a combination of faulty technology and human error has caused two
major oil spills the last 14 months, the worst of which dumped 325,000 gallons of
oil in Rio de Janeiro’s Guanabara Bay in January 2000, two months before the Car-
nival holidays filled the city with international tourists.

Petrobras denies the union’s arguments and says that the spills were caused by
years of neglect that will take time to rectify. In response to the Guanabara Bay
spill, the company’s president, Henri Philippe Reichstul, announced a 3-year, $900
million program to improve operational security and lessen environmental impacts.

‘‘The Brazilian market has only been open for 5 years, and this type of evolution
is normal to the process,’’ said Jean-Paul Prates, a petroleum lawyer in Rio de Ja-
neiro. ‘‘Things are going to be learned little by little.’’ In the meantime, he said that
last week’s accident should have little or no effect on foreign business interest in
Brazil.

‘‘The amount of investment in the sector is unprecedented and that opening is not
going to close because of this,’’ Mr. Prates said. ‘‘You have 20 more operators that
are beginning to enter into the Brazilian scene. It’s a boom.’’

Mr. INSLEE. These are broad-based questions. I was looking at a
national assessment of undiscovered conventionally recoverable
resources on the outer shelf, and it includes two outer shelves, one
around Florida that I am interested in and one off Washington and
Oregon. It is my understanding, just if you can tell me if you know
the administration’s position on this, that at the request of the
Governor of Florida, the President of the United States has decided
to take those areas off limits, that he intends—of all the offshore
areas, the Governor of Florida has requested those not be subject
to exploration. It is my understanding that in honoring that spe-
cific request the President of the United States is not going to seek
exploration in those areas.

Is that your understanding?
Ms. KALLAUR. Congressman, the Minerals Management Service

has responsibility for leasing and regulating all offshore oil and gas
activity. We are completing the final EIS on Sale 181 in the East-
ern Gulf. It is scheduled to be released in June of this year and
then we would be issuing a proposed notice of sale in July. We
have received no direction from the President to stop our work.

Mr. INSLEE. I am sorry. Which?
Ms. KALLAUR. Sorry. We have received no direction from the

President to stop doing the work we are currently doing right now
on Sale 181 in the Eastern Gulf of Mexico.

Mr. INSLEE. That would include waters off Florida, then?
Ms. KALLAUR. That is correct, sir. Sale 181 is principally offshore

Alabama, Mississippi, but there is also a portion that is offshore
Florida.

Mr. INSLEE. So you are telling me you are not sure what the Ad-
ministration’s position is regarding Governor Bush’s suggestion?
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Ms. KALLAUR. All I know is what my staff is working on right
now, sir.

Mr. INSLEE. I see. Well, assuming that the President honors the
Governor of Florida’s request not to drill off his shores in Florida,
if the Governor of the State of Washington requested that you don’t
drill off the Washington shores or, in fact, national monuments like
the Hanford Reach in Washington, is there any reason not to honor
those other Governors’ requests that you are aware of?

Ms. KALLAUR. I can speak to the offshore, and there is currently
both a presidential withdrawal that was issued by President Clin-
ton that goes through the year 2012, and congressional moratoria
language that precludes any type of leasing activity along the West
Coast, the East Coast and a portion of the Eastern Gulf of Mexico
and one area in Alaska.

Mr. INSLEE. But with recent experience, we can’t be entirely con-
fident that those environmental policies will remain standing, un-
fortunately.

So I guess this is a question I have, if President Bush honors
Governor Bush’s request for Florida, is there any geological or eco-
nomic reason you can see why he shouldn’t honor other Governors’
requests about territory in their areas?

Ms. KALLAUR. That really isn’t an issue before the Minerals
Management Service. As I previously said, there are congressional
restrictions currently in place for all of the areas that I cited.

Mr. INSLEE. Okay. Thank you.
Can you tell us about any assessments that have been done

about the potential energy that could be obtainable through con-
servation or efficiency measures taken by the United States, those
from a whole gamut of sources, energy savings that would be ob-
tained, essentially free oil, if you will, by having more efficient cars
and trucks, by having more efficient light bulbs, by having more ef-
ficient refrigerators, by having more efficient heating systems in
the home? Do you have any assessments of the available energy to
the United States of America from those sources?

Ms. KALLAUR. That work is done by the Department of Energy
and not prepared by the Department of Interior.

Mr. INSLEE. Do you have any information of how those relate to
one another? Which one is larger? Do we have larger potential
through conservation and energy efficiency or do we have larger po-
tential through drilling in offshore, national monument areas, do
you know?

Ms. KALLAUR. The one thing I do know is when the National
Petroleum Council did a study of future natural gas needs for our
Nation, they also took into account estimates of conservation. They
said that the OCS would need to produce 7 to 8 TCF of natural gas
in the year 2012 in order to allow consumption of natural gas to
go from 22 TCF to 30 TCF, and I believe they took into account
conservation in coming up with those numbers.

I think you know in this area reasonable people can disagree.
Mr. INSLEE. Thank you. That is something I totally agree with.
Ms. KALLAUR. Yes.
Mrs. CUBIN. The Chair now recognizes Mr. Rehberg.
Mr. REHBERG. Thank you, Madam Chairman.
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I apologize for coming late. This is something I am particularly
interested in, representing the State of Montana and the entire
Rocky Mountain front.

I get a little sweaty-palmed when we talk about wells because
having been a rancher and having drilled dry wells, I don’t think
I could ever be in the oil and gas business. But we all know there
is uncertainty in estimating undiscovered oil and gas resources.
How is the uncertainty, and this is for the entire panel, how is the
uncertainty for making the estimates, in your assessments, how
can they be reduced, in your mind?

Mr. LEAHY. Why don’t I start? More information. Our assess-
ments are based on geologic information, and the more geologic in-
formation we have, the more we can reduce the uncertainty.

Ms. KALLAUR. I would agree with that. I mean, clearly you don’t
know what is out there until you either acquire additional seismic
information and then the only definitive way to know whether or
not oil and gas is present is through exploratory drilling.

Mr. KUMAR. Congressman, in all of these areas, as assessments
are made, they are made on the basis of existing data and we have
seen significant revisions. As a certain play becomes more eco-
nomic, more drilling is done, more information. That is one of the
things when I mentioned surprises, we are all good at assessing
what is known. It is the unknown part that sometimes becomes the
most important play in a given area, and that can only happen
with additional seismic and drilling information.

Mr. REHBERG. Okay. Ms. Kallaur, I understand that the MMS
has recently sought the comments of the coastal state Governors
with respect to the next OCS 5-year plan. Were any comments re-
ceived suggesting that areas currently under the moratoria should
be studied further by your agency as to the natural gas potential,
even if they are not to be considered for leasing before 2002?

Ms. KALLAUR. We are in the process of developing the next OCS
5-year program, and we did not receive any comments from Gov-
ernors at this time suggesting that we relook at the moratoria
issue. Even so, we do have in place an advisory committee that is
an advisory committee to the Secretary of the Interior that has
coastal state members, and they have formed a Subcommittee to
look at the question of the role of natural gas—of the role of the
offshore in providing natural gas to our Nation. They are going to
be setting forward some recommendations to Secretary Norton at
a meeting that is scheduled for late May. They are coming up with
some innovative approaches. They are looking to the success that
has occurred in Eastern Canada, particularly with respect to nat-
ural gas, and thinking sort of broadly as to whether or not there
might be a way to target small U.S. areas along the Atlantic, per-
haps to see whether or not we could develop some OCS natural gas
resources offshore in the United States.

Mr. REHBERG. Thank you.
Dr. Kumar, from your perspective, what will be required in order

for the United States to meet projected natural gas demand over
the next 5 years?

Mr. KUMAR. We mentioned earlier that we would probably need
to double the number of wells being drilled currently. That would
require significant capital commitment.
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One of the things our industry is also facing is the lack of trained
personnel. The oil industry has not been an area where a lot of stu-
dents are wanting to go. So we will need to make a major national
commitment to developing our resources, making the areas avail-
able and creating the drilling and providing the access.

Mr. REHBERG. Thank you. Thank you, Madam Chairman.
Mrs. CUBIN. We thank you very much for your valuable testi-

mony and for your patience in answering our questions.
Some of the Subcommittee members may have some additional

questions and if you would answer those in writing, the record of
the hearing will be open for 10 more days.

If there is no further business, this Subcommittee on Energy and
Minerals is adjourned.

[Whereupon, at 3:40 p.m., the Subcommittee was adjourned.]

Æ
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